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oxpexp-rience gained in providing clothing and individual equipment
during the Second World War, the Korean war, and the Vietnam conflict
has indicated that textiles and apparel are strategic commodities. In
paacztime, however, procurement procedures and planning are not focused
on responding to the needs of a mobilization. Budget limitations and
t1'. separate missions of the agencies involved in designing, testing,
procurement, and delivery of clothing and individual equipment to the
ar••ad forces result in less than comprehensive planning for these items
crucial to combat sustainability.

Mobilization scenarios emphasize planning of end-use items. However,
the planning process does not extend upstream into the industrial chain
r3:3ponsible for delivering finished goods. The Individual Protection
Laboratory at the U.S. Army Natick Research and Development Center
cocnimssioned this study to determine the capability of the textiles and
apparel industries to meet projected national defense requirements.
Approximately nine years ago, Dr. S. J. Kennedy prepared an analysis
addressing this issue. This study expands upon Dr. Kennedy's work.

Although textiles rep- 'sent a crucial commodity to sustaining the
military in modern warfare, no previous attempt had been made to
quantify, by baaic textile group, the requirements to meet mobilization
da=ands. Should a sudden demand occur due to a full or partial mobili-
zation, indications of the magnitude of components needed to provide
finished clothing and individual equipment exist only in the estima-
tions provided in this report.

In general, based on the methodology employed by KSA, sufficient
capability exists in both the textile and apparel industries to meet
the mobilization requirements of the three unclassified scenarios in
the report. However, several weaknesses were identified which could
become critical, especially under full mobilization conditions. These
weaknesses involve the following areas:

- Sole source proprietary fibers;

- Very heavy ducks used in tents, tarpaulins, and vehicle
upholstery;

- Foreign sole source chemicals related to fire, water,
weather, and mildew resistance (FWWMR); infrared reflectance
(IR); and colorfastness;

- Foreign source sewing needles.

The peacetime demands for the clothing and individual equipment items
covered in the study do not reflect a significant demand on the textile
or apparel industrial base. Initiatives for comprehensive planning do
not flow from the private sector and are not taking place within or
among the five armed services.
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The small base supplying military apparel does not have much additional
capacity to bring on line in a mobilization. This lack of .capacity is
a function of tha restrictions of the procurement system and impacts
the response tima*. Changes in procurement regulations would be
reqaiired to expand the base of experience in the apparel industry.

As the length of time between conceptual design of a clothing or an
equipment item and its distribution to troops can be many years,
maintenance of close contact between industry and the military is
essential. The present system impedes an active interaction between
product research and development and private industry. Product
improvements are slowed due to multiple agency involvement. Private
industry interest in peacetime procurement is, reduced by the lack of
coordination among agencies and little incentive to become involved in
a product prior to fielding.

Part of comprehensive planning would include a defined relationship
between performance of the mission of an end-use item and the technical
specifications for that product. Prior knowledge of what may be
relaxed in the specifications without imperiling the mission allows
producers to project capabilities to respond in a mobilization.

Overall, industry research and development does not focus on military
needs. Rather the Natick Research and Development Center, (NRDC)
represents the major resource in this area. Given-the NRDC resources
and experience base, it is the logical choice for a central
coordinating agency of all DoD clothing and equipment research and
development with control to maximize resource utilization benefits.

This study recommends actions be taken that:

1. Identify and quantify textile demands needed in national
defense, expanding planning to include the industrial, chain
beyond end-use items;

2. Utilize industry expertise and product knowledge in the
design if clothing and equipment items;

3. Focus on changes in the areas of product development and
product improvement to increase industry participation and
utilization of state-of-the-art materials and processes;

4. Expand the participation of the industrial base in peacetime
procurement;

5. Reduce duplication in specifications, research and
development facilities, and comparable items which dilute the
impact of the limited budgets committed to clothing and
individual equipment.
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This dccument will perhaps best serve as a foundation for additica!l
work to measure accurately textile and apparal mobilization require-
ments and orchestrate military and industrial base requirements. 7LlUre
is a long way yet to go to consider our logistical system for Clothing
and Individual Equipment (CIE) adequate for sustainabiliZy in nobili-
zation.
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This report brings together a great deal of information which will be

useful for reference purposes, as a bacis $or dialogue between

representatives of Government and industry, and as a point of departure

for future projects on various aspecto of this subject.

The reader should understand that the generally favorable conclusion

regarding the present capability of the United States textile and

apparel industries to meet military requiremeuts must be viewed in

light of the methodology employed in this study. For example, the

study did not consIder requirements for dress uniforms in - full

mobilization condition, although policy may require the use of such

uniforms under any mobilization condition. Also, the report suggests

that specifications for special military fabrics might be relaxed under

"mobilization conditions to allow the substitution of more readily

"available materials in military items. While some compromises of this

"nature may have to be made, they can be expected to affect adversely

the performance of the items, including the degree of protection

provided the individual soldier. Therefore, the time required for the

indvstry to increase capacity to produce the specification fabrics in

sufficient quantity t'a avoid substitutions is 3 major concern. These

and other areas remain for future studies to define fully the

capability of these industries to meet the specific requireaehts of the

military services.

4d

", /F. . ,

Acting Director
Individual Protection La oratory
U.S. Army Natick IResealric~
Development Center
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PIWACE

This study illustrates the variables involved in analyzing military
textile and apparel requirements for mobilization. The study addresses
the multiple Issues of procurement, planning, sourcing, logistical
constreints industrial base response, and research and development in
the context of the strategic nature of textile and apparel. This is
not a technical document to describe any particular process of either
the textile or apparel industry, though we are significantly indebted
to numerous individuals, agencies, and organizations in both industrial
and government areas of technical assistance.

Kurt Salmon Associatee, Inc. (KSA) received a contract award from the
Directorate for Procurement, Army Natick Research and Development
Laboratories (now U.S. Army Natick Research and Development Center) to
perform the Study of the Capability of the United States Textile and
Apparel Industries to meet Armed Forces Requirements in Support of
National Defense. Volume 2 in this series, zATICKiTR-84/044, provides
documentation information. The contract approval for this study was
awarded 30 September, 1981 with a contract number DAAK60-81-C-0153.
The project officer was Laurance Coffin.
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STUDY OF THE CAPABILITY OF THE UNITED STATES
TEXTILE AND APPAREL INDUSTRIES TO

SUPPORT NATIONAL DEFENSE

1. INTRODUCTION

A. Background

The United States Army Research and Development Laboratories
(NLABS)* was formed in 1954 for the purpose of sustaining,
protecting and increasing the capabilities of our defense
forces to function in natural environments and meet battle-
field threats. Improved environmental survivability involves
continuous application of technology, and battlefield threats
require both constant alteration of existing products and
development of new equioment, shelter, and clothing items.

The primary mission of NLABS is to furnish the Army, and in
many cases the other Military Services, solutions to military
needs. Specific projects are coinodity-oriented but the
development of a new or improved product may include basic,
exploratory, or advanced research and engineering
investigations.

The NLABS meets the requirements of military users in the
areas of:

- Rations and food services
- Individual protection
- Organizational facilities
- Basic research as needed.

The research and development is conducted in various techno-
logical fields such as life sciences, physical sciences, and
behavioral sciences; in mechanical and other branches of
engineering; tnd in several advanced technologies, such as
food and textiles; and other materials area technologies.

The official NLAPS mission statement contains these major
responsibilities:'

- Accomplish research and development in the physical and
biological sciences and engineering to meet military needs
in the commodity areas of clothing and personal equipment;

*Renamed (October, 1983) U.S. Army Natick Research and Development
Center.
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airdrop; field shelters and equipage; field organizational
equipment; food and food systems; containers and
packaging. Conduct research and development in assigned
areas of pollution abatement.

- Accomplish integrated Logistic Support functions for all
assigned commodity areas and execute first production
procurement and fielding of new end items designated for
Army management.

- Provide technical and engineering support to all U.S. Army
Materiel Development and Readiness Command (DARCOM)
Research and Development Commands, Readiness Commands,
Project Managers, Defense Logistics Agency (DLA), General
Services Administration (GSA), and other DoD and
Government agencies within designated commodity areas.

- Serve as the DARCOM coordinative manager for development
and readiness matters related to the Individual Soldier.

- Provide installation support to satellite agencies and
other activities as directed by Headquarters, DARCOM.

This study was awarded by the Individual Protection
Laboratory (IPL). The four Natick laboratories conduct the
majority of the research and development for the Department
of Defense in these areas:

- Individual Protection
- Aero-Mechanical Engineering
- Science and Advanced Technology
- Food Engineering.

The structure of the entire NLABS command is shown at Figure
1.

2
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The -research, development and engineering activities of the
Individual Protection Laboratory (herein referred to as IPL)
contribute to solving the problems of sustaining and
protecting the military person in combat or combat-related
situations.

Responding to changing battlefield threats involves constant
attention to industrial base capabilities and assessment of
prot~ection levels for military effectiveness. These threats
include small arms fire, fragmentation weapons, chemical and
biological agents, land mines, flame and flash fire, infrared
detectors, and laser weapon and detection systems. The IPL
develops body armor, clothing and equipment to deter these
threats.

The NLABS scientists, technologists and engineers provide the
technological base for performing the experiments and
evaluating the systems required to stay abreast of advances
in warfare. Additionally, a large part of the NLABS scope of
responsibilities is to anticipate future developments in
threat response and translate that need into a functional
military item of clothing or equipment,

It is important to note that while the IPL of the NLABS; is
the primary organization for research and development of all
Department of Defense items of clothing and equipment, but it
is not the only such agency. Each separate military service-
except the Coast Guard, which is an arm of the Department ofTransportation - during peacetime maintains some form of
clothing office for research, testing, development, or evalu-
ation of clothing and equipment items. As will be discussed
in later sections relative to research and development
(herein referred to as R&D), these other facilities do not
operate with missions which conflict with the IPL of HUEBS.

B. Objectives

The objective of this project is to determine the national
,defense requirements for textiles and clothing and the impact
these requirements will have on the United States industrial
capabilities during peacetime or wartime. A further
objective is to Weine the role NLABS should take to meet
research and development requirements of the military
services that are not expected to be met by the United States
textile/apparel industry.

1* Military Requirements

The study shall determine the military demand for tex-
tiles and apparel in support of national defense under
various states of preparedness. The study will be

4



concerned with the 1982-1992 time frame and the rates
and extents of mobilization relative to historical
periods as outlined here:

Scenario A - Peacetime (e.g., 1981)
Scenario B - Gradual mobilization (e.g., 1965-1970)
Scenario C - Limited but rapid mobilization (e.g.,

1950-1955)
Scenario D - Total mobilization (e.g., 1941-1946)

Military requirements for textiles and apparel will vary
according to the considered mobilization scenario. The
determination of military textile demands involves the
development of total requirements based on products used
by the military services that utilize textile compo-
nents. This development of total product demand
involves an appreciation of the entire process of logis-
tical support for clothing and textiles.

The study shall consider all textile and clothing items
conta~ined in a specific product list prepared by the IPL
at the NLABS. Though not all-inclusive, the study list
encompasses most textile and clothing articles required
in support of national defense. The study does illus-
trate that certain items have distinct military techni-
Cal requirements while others are not significantly
different from those items used for similar purposes in
the civilian market.

The items in the study can be considered to include the
following categories of clothing and equipment:

a. Uniforms

(1) Winter Service Uniform
(2) Summer Service and Semi-Dress Uniform
(3) Utility Uniform

b. Protective Clothing/Equipment Systems

(1) Hot Weather Clothing
(2) Cold Weather Clothing
(3) Extreme Cold Weather Clothing
(4) Desert Clothing
(5) Aviator's Clothing
(6) Combat Vehicle Crew Clothing
(7) Chemical Warfare Protective Clothing
(8) Personal Equipment
(9) Personnel Armor

c. Tents, Paulins, and Covers
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d. Parachutes and Related Aizdrop Equipment

a. UHiocellanecus Military Uses

(1) Sheets, Towels, Blankits, etc.

f. Other Textiles Used in the Production of Military

Materials

2. I--n7;try Canabilities

The study will extend the derivation of aggregate

military textile and apparel demands to the consider-
ation of industrial base capabilities to satisfy those
requirements. The study will discuss specific areas
where industry capability ,ill meet or will not meet the
military services requirements. In those areas where
industry capability can meet requirements, recommenda-
tions shall be made to actively monitor and strengthen

the capability in potentially weak areas. In the areas
where industry capability cannot meet requirements,
specific recommendations and action plans shall be made

to correct the deficiencies. The study shall address

current policies and procedures that the Department of
Dafense exercises in support of industrial capability
for textilei and apparel, and provide recommendations
for improved coordination between military demand and
industry response.

The study will consider the current posture and
environment of the textile and apparel industries and
determine the effect these factors have on meeting
military requirements. The following variables, which
could influence industry capability, will be
considered:

a. Effect of textile/apparel manufacturing technology

on military requirements;

b. Inter-relationship of chemical, textile, and
agricultural industries to clothing and textile
needs;

c. New concepts in fabricating end items;

d. Limitations of manufacturing equipment, production

rates, and spare parts;

e. Lack of a broad-based domestic textile machinery
industry;
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f. Manufacturing capacity limitation of certain textile
items (e.g., duck fabric);

g. Effects of stockpiling military textile and clothing
items;

h. Current military procurement policies;

i. Energy costs;

J. Effect of federal regulations on textile production
"plants, particularly in cotton processing and
dyeing/tinishing facilities;

k. Materiel shortages in the dyeing/finishing
industry;

1. Increased use of noncelluose, manmade fibers either
in blends with natural fabrics or as a replacement
for them;

"m. Long-term effect of nonwovens on military

requirements;

n. Effect of export products on domestic industry

product development;

0. Concentration (or narrowing) of the textile and

apparel industries;

p. Ability to convert to different product base;

"q. Long-term effect of petroleum prices on manmade
fibers;

r. Increase in export products and markets;

a. Long-term effect on broadwoven fabrics;

t. Ability of industries to convert to military items

on an emergency basis;

. u. Increase in import products;

v. Effect of apparel manufacturers moving labor-

Inten-ive operations off-shore;

w. Lack of adequate labor force.

7
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7
3. Research end Development

The research and developuent (R&D) objective of this

study is deeigned tc give the NLABS an analysis of R&D
requirements for the military in the study time frame,
with an additional objective to discuss the contribution
to these R&D r~quirements which the apparel and textile
industries will make. The result of this atalysis will
enable the development of recommendations regardihg

actions and organization structure required to meet

these future R&D requirements.

* a. Posture

The research and development issue is a critical one
for overall Derartmenc of Defense readiness consid-
erations. Because of the time frames involved in
R&D programs, whether conducted by the military or
any commercial organization, R&D requirements
maintain a very different posture in mobilization
than in peacetime.

Total military R&D involvement by the commercial
* sector represents a significant and ofte't lucrative
* opportunity for businesses. Department of Defense

R&D cortcracts cover the spectrum from billion dollar
appropriations to low-cost agreements for low
priority research programs.

b. Activities

These R&D programs which currently provide the input
to decision-making on numerous defense products and
expenditures follow specific contractural arrange-
ments. There are numerous Defense agencies with
appropriations authorized for R&D activities that
impact on the readiness posture of all military
serviceis and numerous military products. Tlhe
specific R&D activities related to textiles and
apparel are primarily contracted and monitored by
the VLABS. The other service sgencies with somewhet
equivalent R&D responsibilities for clothing and

* textiles do not represent as significant an
, expenditure and are more oriented to special purpose
* products for particular military missions.

The funding for the total R&D program does include a
great deal of contract work performed for the mili-
tary services by the commercial sector. This study
will address that relationship and address proce-
dures related to this facet of military spending.
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c. Five- to Ten-Year Needs

A concern for any agency that conducts programs with
multi-year life cycles is to focus on future product
needs. The NLABS has as its primary mission the
survivability and protection of the military soldier in
the combat environments of the future. Just what those
environments will be in the next 10 years is often a
direct response to what we know to be battlefield
"threats." These threats are capabilities represented
by the state of technology for weaponry or detection
equipment which either we possess or know to be
developed and fielded by representative Warsaw Pact
members. There are, however, survivability scenarios
for which not all the answers are known, and NLABS must
employ some procedure for selection of long range R&D
programs which will influence clothing and equipment
products utilized by the multiple Services.

These long range military product needs are as much a
function of industrial base capability to resolve as
they are of threat determination. The study will

Sillustrate what the multiple paraueters are for the
*: combined NLABS and industry response to future R&D
. needs. It is not within the scope of the project to

define exactly what the technical R&D needs will be in
the next 10-year time frame for NLABS to respond
correctly to battlefield threats.

As mentioned, in peacetime a significant portion of the
R&D effort related to textiles and apparel is conducted
by organizations external to NLABS or any of the other
service agencies responsible for clothing and textile
development. This R&D effort represents both the
interest and capacities of numerous corporations, aca-
demic institutions, independent reuearch and scientific
laboratories, and government testing facilities or
organizations. The fundamental consideration for NLABS
is to project this similar availability of resources for
future R&D support. These external resources either
posses's knowledge or technology which NLABS relies on
now, ILt. vhtch may or may not be representative of the
entire industrial base in five or 10 years. The entire
issue of staying abreast of technology while predicting
future military needs is constantly present in NLABS R&D
planning.
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C. Scope

To satisfy the objectives of the study, there were several
major factors that required either definition or derivation
for a thorough appreciation of both military dcmands and
industry capabilities:

Military demand for textiles and apparel must somehow be
translated into quantitative form to enable comparison
with industry base capabilities, which we traditionally
reported as production, shipments, or some measure of
volume.

Military demand for textiles and apparel is not a combi-
nation of terms which can be addressed collectively.
The demand for apparel end-products reflects an obvious
demand on the textile industrM for the raw materials
used in their production.

Several conditions required definition by NLABS to
provide the dimensions of the study in terms of products
considered.

- Military dema.d for clothing and textiles is not a fixed
consideration for either the agency responsible for the
determination of demand or the agency responsible for
the determination of supply. The entire control of
textiles as a commodity is not a static reqt-irement and
involves numerous government and nongovernment
organizations.

- The definition of 'industrial base response is also not a
fixed parameter for any comparison to military needs.
Industry changes, ýindependenr of military product demand
changes, cause disparities to exist betweeen demand and
supply.

1. DoD Procurements

Purchasing of end-use items of clothing and textiles for
use by tLh military services is accomplished through a
logistics organization known as the Defense Logistics
Agency (referred to as DLA). The majority of these
procurements for clothing and equipment items used by
the Services are managed by a single organization within
the DLA, with a specific budget annually. The final
determination of which demand for military products will
be supplied rests with this procurement arm of DLA. The
entire procurement process must be understood to
appreciate the complexity of coordination between the
demand and supply constituents.

10
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2. Cltigand Textiles

This study does not include all items of clothing and
textiles utilized by the military services and surplied
by the domestic industrial base. NLABS provided a
specific listing of products to be considered in the
study and evaluated for industry capability. Addi-
tionally, the study does not include all nonclothing and
textile items used by the military services that may
contain textile components. This does require that
reference be made to ' the relationship between those
items selected for the study and total items involved in
the defense logistics system that involve textile
materials.

Clothing and textile procurement does not represent a
significant portion of total DoD spending in any fiscal
year, yet the peacetime procurement procedures have
established some interesting relationships between
defense agencies and civilian companies in the textile
and apparel industries. These relationships require
understanding to gain an appreciation of why industrial
base capability may vary significantly between peacetime
and mobilization conditions.

3. Multi-Service Requirements

The Defense procurement system for clothing and textile
products basically responds to needs established by each
individual service. These requests are based on a need
to maintain established inventory levels of specific
items, anticipated utilization of clothing and equipment
items, or appropriations available for purchasing ite-.
of clothing and equipment in the system. This procez".re
ensures that the annual demand for clothing and
equipment items received from the individual and inde-
pendent services remains variable. The corresponding
appropriations for procurement of the clothing and
textile commodities is also a -ariable, and not
necessarily linked to the aggregate service demand.

Multi-service requirements also d-..ctate that many items
of apparel and equipment in the syste~m will have miulti-
ple service use. Though each service has distinctive
itemrs of clothing and equipment -represented most
obviously by the different dress uniforms-and also
distinctive products for special missrions inherent to
the service, a large percentage of clothing and
equipment items in the procurement system has multiple
service application. There are standardization
guidelines for Defense apparel required by DOD-i
41.4032. The study does illustrate that mobilization



scenario conditions will be important for consideration

of certain logistics system items.

4. Textile Commodity Control

The Defense Department procurement system involves
thousands of end-use items, all of which are controlled
in some fashion by a commodity manager. Not all commod-
ities, however, are controlled in a similar fashion, and
textiles represent a commodity for which there exis~ts an
entirely different control system than for tac-tical
vehicles. The commodity control system for textiles
has undergone some changes that the study will highlight
and, until recently, was very fragmented. Since
numerous agencies were involved and considerable dupli-
cation of effort existed, there were problems in textile
commodity control, which impacted also on the supply
side of the procurement process. Improved control of
textiles will contribute to reducing misunderstanding
between the NLAES, DLA, and the industrial base.

5. Study Variables

In the development of military textile demands, several
variables required clarification as to their impact on
study results. The remaining objectives of the, study,
primarily industrial base capabilities and military R&D
needs in the future, also have numerous variables for
consideration which will be addressed in the report, but
the variables associated with total military textile
demand required definition to support the derivation of
the aggregate demand.

The primary study variables deal with end-items and
mobilization scenarios. With respect to end-items, the
following variables require consideration for develop-
ment of a total textile demand:

- Item peacetime demand
- Item service utilization
- Item criticality
- Item replacement factor
- Item stockage level
- Item substitutability

With respect t~o mobilization scenarios, these
considerations must' be made both for demand and supply
determinations:

- Duration of conflict
- Geographic location of conflict
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- Logistical access limitations
- DoD strength growth rate
- Individual service strength growth rates

These variables will be 'discussed to show how difficult
an exercise it is to pinpoint a specific textile demand
for a given scenario, therefore making it a formidable
task to plan strategically for military textile
demands.

D. Procedures

The study objectives dictated a sequence of research
requirements to be able to deal with the relatioaship between
defense textile demands and industrial base response. The
R&D objective was approached in a different manner, yet
relying on data developed to respond to the initial project
objective of supply and demand. Yet both major findings of
the report arE geared to the, greater issue involved, that
being the entire process of control for any commodity. The
real value of the study will be to provide an appreciation of
how the nuts and bolts fit together to illustrate a system
that either has significant problems or functions well within
the environnecnt of industrial technological expansion and
Defense appropriation and procurement procedures. Most of
the facts are not in dispute, and many of the trends related
to the U.S. industrial base will not have altered signifi-
cantly in the ohort term. The real demand for change will
not occur if ti-,re is neither understanding of the system
shortcomings and constraints nor commitment by the principal
agencies to give more consideration to preparedness planning
than peacetime pro -.urement.

In many ways the ertire issue of obtaining finished apparel
products from the domestic industrial base is fundamentally a
sourcing consideration. The distribution consideration for
the procured items -is another critical element of the entire
logistics function not in the scope of thisi study, but a
constant concern for the military services, and most
importantly an issue for mobilization planning. There is no
question that several of the conclusions and recommendations
of this study could impact materially on that distribution
system.

1.DefineMilitary Requirement Parameters

The study is an attempt t,. relate military textile
demands to the existing domestic industrial base fcr
textiles and apparel. Both elements represent large
entities and could not be adequately addressed in this
study. The demand for the full range of textile industry
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products is not the quantitative objective of this
report, rather t:ose specific textile components associ-
ated with the finite list of military end-use products
provided by NLABS. It is recognized both by KSA and
NLABS that the total textile and apparel products
utilized by the Department of Defense far exceed those on
the study list. The important factor for any comparison
of military demand to industrial capability is how
representative that demand is of the actual mobilization
demand for textiles and apparel. The study makes
reference to this important factor by relating the. study
items both to existing logistical planning and total
items in the system.

There are other parameters related to the study items
that allow a legitimate comparison of demand to both
availability and potential availability from the indus-
trial sector. Total military demand is presented as
representative of existing textile and apparel processes.
Additionally, the cornerstone to the derivation of all
military requirements for textiles becomes the source of

Sinitial product demand. The study details how these
• numbers were selected.

2. Mobilization Conditions

The study would not be providing a significant service if
it were to only provide an indication of military textile
demand under peacetime conditions, with corresponding
analysis if domestic textile and apparel industrial
capability to respond. It is clear that some textile
demand from the services is manifest in the millions of
apparel product items that enter the military procurement
system annually. The supply therefore is capable of
meeting the product demand in peacetime. However, the
implications of how both the textile and apparel indus-
tries have structured themselves to meet this demand are
important to discuss because of the impact that certain
mobilization options would have on total military textile
and apparel demands.

There is a historical perspective to this entire issue of
industrial capability to meet military demands and this
study illustrates previous efforts to identify potential
problem areas. The major concern with both previous and
ongoing studies covering the relationship of the Defense
procurement system and the response capability 6f indus-
try is that all parties either have not been or\will not
be adequately or fairly represented. One overt .bjective
for KSA was to ensure that all agencies and assdciations
who are primarily influenced by defense product pecifi-
cations or procurement actions relative to the tems in
the study were contacted and requested to offe• their
positions and recommendations. See Appendix FF for a
listing of agencies and associations contacted.
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It was not the intent of the study, however, for a
single entity to benefit from any recommendation made,
nor was any effort directed toward improving.or damaging
the competitive position of any single company. KSA, in
the course of conducting an industry search for data
relative to industrial base capabilities, has generated.
significant detail relative to individual companies and
strategies. Information reported in the study, with
exceptions only for situations already public knowledge,
will reflect industrywide responses or trends without
addressing individual company statistics.

Other mobilization considerations for total military
textile demand include the numerous item factors
previously mentioned, plus some relationship to existing
mobilization planning and defense training base
capabilities.

3. Military Textile Demands

The development of total military textile demands
involved some attention to both the variable conditions
relative to the four separate mobilization scenarios,
plus a mathematical relationship of item demand to
defense manpower growth. The growth of the Defense
Department, reflected in the growth patterns of the
individual services, is the primary driving force behind
the increasing and changing item demand under the
various mobilization situations. To quantify the impact
that defense strength has on ultimate textile demand,
KSA developed model functions to account for the many
variables involved.

These formulas are applied against the four scenarios
and produce demand figures for textiles over defined
time periods. One objective of providing the derivation
of the f7ormulas is to enable tne Defense establishment
to verify them and modify as appropriate to account for
other variables not included in the KSA analysis.

The military textile demand numbers derived from the
formulas are presented in terms of the actual miilitary
fabric specifications for the appropriate textile
component. This enables comparison to publicly
available information on textile industry production.
In addition, total -ilitary demand is also glv,±n as
numbers of units by military specification designti±on
in order to relate military products to apparal indusery
production by product category. In aduitior, military
demand by volume of individual products allows a
comparison to actual defense stockage levels of clothing
and equipment items categories.
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It is important to note that this type of analysis for
actual military textile demand has no precedent.
Exactly how beneficial the derivation of this database
can be to both the Department of *Defense and to the
industrial base wili be pointed out in this report.
Regardless of whether every possible military variable
has been considered in the derivation of KSA's aggregate
demand figures, the importance of the exercise is in the
magnitude of demnand relative to both industrial
production and mobilization capability.

4. Industrial Capability

Domestic and apparel industrial capability requires some
clarification to avoid misinterpretation of either data
or conclusions. For purposes of this study, the
domestic textile industry involves a whole set of
subindustries which are required to process raw
materials into a finished fabric product, whether it
will be a woven, knit, tufted, cord, or film product.
Each phase of this textile process can be represented in
terms of a finite number of operations or functions
performed, as well as a designation of equipment
utilized in the respective process. In this manner, the
industry essentially has multiple dependent segments,
each representing some quantifiable production capa-
bility. The methodology of the study was to attempt to
segregate the textile industry into these production
segments to define further what impact the various
levels of military demand have on domestic industrial
capability. The issue- ultimately becomes one of
specific demand instead of aggregate demand, with fiber
and fabric distribution of total industrial productivity
more important than the maxi.: is reflected in collated

* industry or government reports.

This segregation of textile industry processes results
in highlighting several areas where there are capability
problems and where there is potential for problems under
mobilization demands related to the study. There are
many facets of this complete textile sequence where a

__ minor piece of equipment or alteration to a process
could have significant impact on overall industry
capability for certain products.

With regard to the apparel industry, an entirely
* different set (,f mobilization issues deserve mention.

The manufacturer certainly represents a critical step in
t~'. final productior. of a useful military end-item, and
its basic raw materials are the fabrics which are the
output of the textile process. Many of the same
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variables are present in the apparel industry, but the
entire focus of meeting the demand f or military products
requires observing the industry from a different
perspective. These differences will be pointed out by
the study, with comparisons to industrial capability
similar to those made on the textile process area. In
addition, separate recommendations are made relative to
the existing coordination between NLABS, DLA, and the
apparel industry, including reference to the existing
procurement system. In this area KSA concentrated more
heavily on the relationship of both government products
and specif~cations to commercial production. Initial
perceptions of apparel industrial response to mobiliza-
tion demands may be misleading, and the study attempts
to discuss existing defense facilities and planning
relative to apparel and equipment procurement.

5. Problems with Meeting DemndW

Any comparison of relative numbers will tend to illus-
trate' dif ferences that require explanation. The
comparison of tot~al military textile demand to
industrial production did point out areas where there

1: are no apparent problems against all scenario demands,
and also some areas where there may be a probleta f or

Fsatisfying demand levels for certain mobilization
conditions.

If once. again the larger prccess is considered, it can
be shown that there exist "bottlenecks" to ensuring an
adequate supply of finished apparel or equipment
products for military consumption. For planners, these
bottlenecks range in degrees of significance, capability
to correct, incentive to correct, and responsibility.
There are additional considerations, which in themselves
are not bottlenecks but are factors that bear more
attention under mobilization, These are primarily
sourcing considerations for raw materials and equipment.
These -bottlenecks are then presented relative to
government specifications.

This identification of bottlenecks is a line of
reasoning to orient both industry and defense toward
thinking about the basic issue of supplying clothing and
equipment items in mobilization. Peacetime procurement
systems logically command the bulk of effort from the
logistics agencies. The entire commodity control of
textiles as a strategic item is another concept, far
more critical to individual soldier survivability on the
battlefield. To express it in the same way that one of
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the top Department of Defense logistical commanders did
recently, "Our most eerious problem is just a shortage
of things, not new things, just things. I'm not
satisfied with our combat action sustainability." 2  As
will be shown in the study, there is every reason to
believe that textiles represent a strategic commodity to
close the gap that exists between needs and stockage
levels. The combat sustainability concern involves
peacetime utilization of industrial capacity for
military purposes, and an additional measure of
available production called "surge capability." Is
there an adequate proportion of resources allocated to
logistics in peacetime for those mobilization consider-
ations related to textiles? If the answer is important
enough for the Defense Department Joint Logistics
Commanders to consider, there is no question that any
measure of system performance, to include procuremert,
must in some way be linked to contingency planning. KSA
has taken the time to look into several aspects of the
clothing and individual equipment planning procedures.

6. Changes to Industry Capability

The domestic textile and apparel industries are far from
static entities, and the business environment of today
involves both global markets and technological revolu-
tion. These two factors alone require adaptation and
change, but these industries are subject to many addl-
tion.l forces, mostly not controlled by them. Therefore,
a fir-'s capability today may have to be reassessed on a
short-term basis. Additionally, the Defense estab-
lishment is not recognized as being subject to as many
dynamic factors as the marketplace, and those agencies
involved with and responsible for clothing and equipment
program policies and specifications are traditionally
not proactive.

These are certainly generalizations, but only to estab-
lish the point of dependency. The industrial base is
the supplier to the Defense Department, yet the tech-
nical data for the required product emanate from defense
agencies. If there is less than complete understanding
of industry's position and capabilities, there are more
likely to be long-term problems with procurement. The
"emphasis is not so much on technical demands or capa-
bilities as it is with coordination from the initial
research concept. This element of coordination cannot
be overemphasized, as it tends to reduce misinformation
between industry and NLABS, and enables NLABS to remain
in a better position to make decisions that will impact
on industry.
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The additional factors that have an impact on overall
industrial base capability are listed here and will be
discussed individually. Each factor is. considered
relative to its impact on mobilization, both current and
long-term.

- Textile machinery availability
- Industrial sewing equipment
- Industrial sewing needles
- Technology position
- Raw material sourcing
- Printing equipment
- Imports
- Dyeing technology
- Specification restrictions
- Industry consolidation

7. Research and Development Issues

Because the mission of NLABS is individual protection
for soldiers against battlefield threats, and since
threat changes are a function of improved technology,
NLABS must give concideration to future capabilities.
This involves considerable R&D planning and expendi-
tures. The "right" R&D projects are critical to NLABS
,taying abreast of current threat technology. Yet NLABS
is ultimately subject to the availability of products on
the market, and therefore an inherent responsibility is
to remain in close coordination with industrial base
capability. Of even more importance is the
consideration for average R&D project time from
conceptualization to distribution of the end item into
the supply system.

The industry, on the other hand, is also changing to
respond to market demands and provide new products as
technology improvements allow their development.
Industry R&D primarily focuses on products for the
commercial markets, and occasionally a development will
result in some military application. There are reasons
fos industry R&D expenditures not having the improvement
of military products as their primary objective, and
these will be*discussed with reference to the issue of
mobilization and NLABS future R&D requirements.

Consequently, funding for military R&D activities
related to clothing and individual equipment comes
primarily f romteDfneDprmnwhKLB tetrmrl s from the Defense Department, with NLABS the
largest single agency controlling the distributioa of
these funds. ain, the mission of NLABS is the major
factor in the d trmination of R&D projects, which are
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sponsored for thp military. However, NL.ý3S does have
limitations on its own appropriations level, and whether
that level is even sufficient to accoz-lish their stated
mission is an area for discussion.

In terms of R&D performance in the industry, many
factors contribute to a widely varying degree of
participation in R&D activities within the textile
industry alone, with separate consideration for the
apparel industry. Generally, R&D expenditures for the
textile and apparel industries run less than the average
for all U.S. manufacturing, and trends are that this
relationship of R&D to sales volume will not appreciabLy
increase.

There is another element in the textile R&D field that
does impact on military R&D projects. The independent
laboratories not directly associated with a particular
textile company, as well as facilities associated with
major academic institutions, often have greater
potential for conducting military R&D projects due to
specialized equipment and the p,,re-research nature of
much of their work. This area of R&D capacity is
limited, however, and does not represent a rmajor
expansion of capabilities for NLABS in mobilization.

This project will address the major technology trends
that have influenced changes in the textile and apparel
industries, with attention to the process of how each
industry responds to technology as well as highlighting
techT.ology, which has made a recent impact on these
industries. In the next 5- to 10-year timeframe there
may be some significant changes resulting from
technology which is either in early developmental stages
or receiving increased attention due to econoamic
conditions and demographics. These interest areas are
discussed in light of their impact on the Department of
Defense capability to increase significantly end-product
demand under mobilization conditions and have a more
predictable response. In addition, many of these
technology issues would directly impact on specification
parameters that are prepared by NLABS and the other
service clothing offices. The entire procurement
sourcing function may be impacted as well, with the
possibility of separate policies governing peacetime and
mobilization sourcing of both textiles and finished
products.
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E. Conclusions and Recommendations

& study of this nature is tasked with developing conclusions
relative to the major factors of military demand and industry

Sresponse. However, there are numerous issues involved with
making these major determinations that deserve mention as
conclusions as well. Recommendations resulting from the
study cover a wide variety of topics, with NLABS not
necessarily the responsible agency for their solution. The
recommendations are factors, however, which do impact on
overall mobilization capability, and will naed consideration

Siby some Department of Defense agency.

The topic of mobilization is certainly one which draws
iimediate interest from planners and has also involved
numerous projects over the years to assess particular
elements of either military posture or the civilian impact of
mobilization. Though some studies had no direct relationship
to mobilization planning, when conducted, they involve
"systems" that support defense planning and ultimately
mobilization.

As with any other study with a scope of this magnitude, KSA
does not expect to have uncovered every recommendation
applicable to improving mobilizatiGn preparedness for
clothing and individual equipment items. The recommendations
presented are derived from an analysis of the variables that
were included in the scope of this study. The major
aifficulty with an attempt to highlight all problems related
to a given system is access to all information relevant to
that system. In this study, certain information was
cl&ssifind and not available to us for this unclassified
project. It is therefcre understandable that certain
reco'-vendations relative to the commodity management of
textiles and apparel may not be feasible due to internal
Department of Defense organizational structure or
procedures.

The real issue of this study is the process of controlling
Stextiles as a strategic commodity. The entire planning

sequence is involved when mobilization issues are considered,
and this process must be strategic and be accomplished on a

s continuous basis during peacetime. Though textiles do not
receive the attention they deserve either within the
Department of Defense or Congress, the consequences of

4 improper planning for combat-essential clothing and textile
items could be as significant as improper planning for
munitions.
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As battlefield technological threats expand to infrared
reflectance, laser detection, and other capabilities,
vulnerability becomes the dominant issue for the individual
soldier. Apparel products with appropriate finishing
characteristics will be required to help deter those
threats. The comfort properties of uniforms are not the key
survivability issue, and commercially substituted apparel
will simply not be adequate. This report should contribute
to understanding the special needs of soldiers and other
issues associated with the responsiveness or convertability
of the textile and apparel industries to meet military
mobilization demands.

This report was not writ en to support or condemn any
industry, agency, institution, group or company objective
regarding mobilization preparedness. The responsibility for
mobilization planning and procurement rests with the
Department of Defense, but the performance of the system is
the multiple responsibility of industry, government and the
military. Some of the system recommendations may appear to
favor an individual industry or association position, yet
all suggestions are designed to either improve the existing
commodity control system, or offer alternatives to
accomplishing both NLABS and DLA tasks to support the
individual soldier with clothing and equipment that enable
him or her to accomplish the battlefield mission. It is
intended that the report will encourage additional- thinking
among the key agencies involved with mobilization planning.
This increased interest level will likely generate numerous
recommendations for mobilization planning, ideas frcm those
closest to the sources of either military demand or industry
capability.

O'ne of the references for this report succinctly identified
the issues of this study in this paragraph:

This volume . . . should serve to impress students

of military affairs, particularly those in staff
and command positions, with the vastness and
complexity of the activity involved in equipping
and maintaining troops in the field. It tells a
story of rapid expansion to meet the needs of a
growing Army, of organizational teadjustment in
the midst of operations, of supply programs
scrapped or modified in the face of unexpected
demands, of improvisation and production under
pressure when plans were inadequate or lacking.
It clearly demonstrates the necessity in time of
peace for a flexible organization, vision and care
in planning, and a program of continuous military
research and development to meet the sudden impact
of war. 3
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11. MILIT.ARY TEXTILE REQUIREMENS

The initial step in providing an answer to the status of
industrial base response capability for textiles and apparel was
to establish what the military requirements would be. Because
there exists a peacetime procurement system for textiles and
finished apparel products, one could say that consideration of
military demand is already established. There is certainly some
relationship to the total military demand that normal peacetime
procurement represents, but annual product procurements may vary
sigrii~icantly, making it less than accurate to establish any
averages that would constitute a demand base.

Total dollar expenditures for military clothing and equipment
have remained fairly constant in recent years, at the one billion
dollar level, and that figure is a good one for comparative
analysis to either total defense spending or appropriations for
other mobilization critical programs.

A. Items List

Because the entire study conclusions depend on the
quantification of a military demand, it was necessary for the
contracting agency, NLABS, to provide a specific list of end-
items to be considered for the project. After several
revisions to account for the scope of this study, a f inal
list was presented to KSA for consideration. Appendix A is
an alpha-numeric listing by military specification number of
these clothing and individual equipment end-items.

The main purpose for establishing a base for the study in
this manner may be only partially obvious. The peacetime
procurement system involves products spanning the entire
spectrum of both textile components used by the Defense
Department and utilization of end-items, which involve
textiles. The point being that there may not necessarily be
any correlation of military textile demand for mobilization
and the end-items procured in pc~acetime. This holds true for
both the types of textiles involved and the quantities
procured.

NLABS agreed with the KSA analysis that a list of end-items
should be prepared with the primary intent of identifying
those products and textiles which would have the most
significant impact on mobilization needs. As will be pointed
out in a later section, there are several existing procedures
within the Defense Department that consider products for
mobilization. However, these various methods for identifying
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key items -have never been combined to demonstrate a complete
demand for textiles.

The total number of finished products in the military supply
system which contain at least one textile component probably
exceeds one thousand items and this totality was not an
objeccive of this project. The individual service need for
those items varies from year to year under normal circum-

s tances, and certainly mobilization needs for many of those
items far exceed peacetime demand.

The final list of end-items contains 161 total products, and
involves items of clothing, equipage, tentage, aerial
delivery equipment, and vehicle parts. The breakdown is as
follows.

Clothing 155
.Equipage 57
Tentage 19
Automotive 21

Aerial Delivery 9

Total 261

In each of the five categories, the number of study items is
fever than the total number of items in the military
logistical system for each category. This is stated to point
out that a study to include *every military end-item utilizing
a textile component would be much broader in scope. Such a
study might have some interesting results for both peacetime
and mobilization planning considerations and would be a
logical extension of the effect this study has on mobiliza-
tion planning.

Perhaps one of the most beneficial aspects of such a study
would be that the Defense Department would have a definitive
body of knowledge relative to textiles demanded from industry
under peacetime arrangements. The data could be used in many
ways for logistical planning, to include expanding the demand
for individual textile components for mobilization conditions
using the functions and parameters developed by this study.
Once an effort of this magnitude is made, however, it becomes
a maintenance operation to keep the data up to date with
regard to both changes in military demand brought on by new
clothing or equipment items entering the system, or most
importantly changes in industrial base capability brought on
by new technology or loss of capacity in a certain area.

With reference to the items on the study list, it was NLABS
intention to identify those products for which there is an
acknowledged mobilization need, as many logistical system
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items have no greater demand in mobilization than during
peacetime. It =ust be noted, however, that this item
identification itself was not an easy task, as item demand
numbers for many items in the report have not yet been
established for mobilization planning. This problem will be
addressed in the section on Military Textile Demands (Section
VIII).

Noticeably absent from the final end-item list is any
reference to footwear outside of the covers for toxicological
agent protection. This was deliberate on the part of NLABS
due to the involvement of two additional major industries,
rubber and footwear. Their absence from this study does not
reflect desire on the part of either NLABS or KSA to negate
the importance of either in peacetime or mobilization
procurement.

B. Textile Components

Industrial base capabilities are measured in terms of number
of finished products for the apparel industry and several
numerical expressions for the textile industry. It was
therefore necessary to define the military demand both as a
fixed number of units of individual products as well as an
equivalent measure of the textile components included in each
product. For study purposes, it was again necessary for
NLABS to identify the limits of consideration for textile
components. The primary components are broadwovens, narrow
fabrics, knits, nonwovens, tape, webbings, threads, braids,
batting, and twine. Table I illustrates the breakdown of
textile products included in these categories, and Appendix B
lists each textile component by military specification
number.

TABLE I. TEXTILE COMPONENTS INVOLVED IN STUDY

Component # Items # Occurrences

Broadwovens 105 408
Knits 18 40
Nonwovens 3 7
Webbings 11 92
Threads 10 357
Braids 3 48
Batting 2 11
Tape 8 87
Twine 3 33
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Basically, the study focused on base fabrics utilized in
garment ronstruction plus the thread requirements for
manufacture. KSA was not tasked to evaluate either the
demand nor industrial base capability relative to findings
associated with end-item manufacture. Several of these trim
items would be buttori, zipper sliders and tape, metal and
.elcro fasteners, snap closures and buckles. Some of these
items are more critical than others in constructing a garment
or equipment item in accordance with a written specification.
For a good perspective on domestic industrial capability for
these products, an effort similar to this project should be
considered by NLABS to check on possible mobilization
bottlenecks.

For example, slide fasteners and zipper tape are very essen-
tial trim items for numerous articles of combat clothing and
equipment, where pockets and flaps aze all constructed with
zipper tape as the closure device. The slide fastener is a
product in itself, composed of a certain width tape, a metal
or plastic slider, and a set of metal or plastic teeth. The
length and size of the slide fastener is garment design
dependent, with most military items employing medium or heavy
weight zipper tape, and the most comon width of tape being
9/16" wide.

To have some apprecia'" .z for military demand relative to
domestic production, we must first take a look at how the
industry quantifies slide fastener production. The Slide
Fastener Association maintains production data as a function
of slider mechanisms produced, since the length of zipper
chain (teeth) and the width of tape present variables too
numerous to consider for aggregate production. tZ is a safe
assumption that sliders are produced to end up aE part of a
slide fastener. If we therefore consider the domestic
production of sliders and assume that each slider becomes
part of a slide fastener which is of medium weight, averages
10 inches in length, and has 9/16" wide tape, then we can
make some comments relative to military demand and domestic
production. Table 2 illustrates unit sales of sliders in the
United States over several time periods.

It must be pointed out that these figures do not reflect
actual domestic production of zipper sliders, a number which
would be important in order to discuss potential mobilization
problem areas. The association figure reflects both domestic
production and imports, and some significant changes have
taken place in that ratio in the past ten years. A co.-pany
called YKK, for instance, had approximately 2% of the domes-
tic market share in the early 1970's, and it now controls
greater thaTn 45% of the domestic zipper slider market. If we
use the 90-percent figure of YKK slides made domestically as
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a norm for the total zipper sliders produced, then the 1982
expected domestic slider production would be 1..35 billion.

TIBIZ 2. UNITED STATES ZIPPER SLIDER SALE

Year/Period Billion Units

1965 - 1972 2.1 - 2.3
1981 1.7 - 1.8

1982 (projected) 1.5

This compares to a military demand in peacetime of the total
number of trousers demanded, increased by a 10 percent margin
to account for the other end-items which contain slide
fastener requirements but do not have the volume demand
similar to trousers. The othe't consideration in the 10
percent margin is the fact that total annual trouser demands
are variable, as are essentially the demands for all other
clothing and equipment items involved in the study. The
total trouser peacetime demand, taken from the computer
printouts for the peacetime scenario, is 6.41 million units.
Therefore, the relationship of this demand, increased by the
10 percent factor, to the 1.35 billion annual production of
zipper sliders, is 0.522 percent.

The raw materials demanded for zipper sliders have altered
drastically in the past fifteen years. In 1967, nonmetallic
zippers represented only 5 to 10 percent of the market, but
nov account for almost 60 percent of unit sales. The raw
materials sourcing patterns and requirements are different,
as are properties of the finished product. An important
consideration would be the relationship of military demand
for the metallic and nonmetallic slide fasteners and the
necessity to determine if the sources of any of the specialty
size or length slide fasteners are sourced offshore. Govern-
ment. procurement regulations require all raw material.s for
military products to be produced in the U.S. for appropriated
funds expenditures.

This is an example of the evaluation that would be required
for each of the trim and textile component items not covered
by the this study. Even with regard to zipper sliders, the
basic number comparison described above may not guarantee the
assumption that there would be no problem locating sources
for slide fasteners for military products in a full mobiliza-
tion situation. For example, additional consideration must
be given to the actual supply base in the United States for
the finished slide fastener product. If there are only three
major suppl~iers whose products meet existing military speci-
fications, then these manufacturers become strategic assets.
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And wh~at has happened to the many U.S. slider producers who
have discontinued production as foreign manufacturers have
established operations in the U.S. with mnodern,' high speed
equipment? The production gap represented by this new tech-
nology became a tenfold differential, and U.S. manufacturers
could no longer compete on cost. The resulting excess
capacity eveaitually becomes lost capacity, as plants are
converted or equipment is scrapped, and skills are not
carried on by never generations. These considerations are
real issues when dealing with mobilization planning and
industrial base capabilities. An analysis of this type also
permits justification for consideration of alternatives for
sourcing or end-item construction. Peacetime procurement
availability is no indicator of either increased or continued
availability under emergency conditions.

C. Unit Allowances

The development of an aggregate military textile demand was
only possible through the consideration of each textileLcomponent included in every end-item of the study. This
involved the derivation of material utilization data on each
product. KSA has used the term "unit allowance" to describe
the amount of a textile component required in the manufacture
of a single unit.

Each end-item involved in the study is described by a written
specification, either military or federal. In addition, each
textile component contained in every end-item is governed by
a different military or federal specification. There are

* also end-item components which are not specified by a written
document, and therefore are considered to be standard
commercial products for use in the end-item manufacture.
Therefore, the study. involves 261 end-item specifications and
248 textile component specifications, or 509 total documents
that contain specific information relative to the properties
of the item.

KSA was not aware at the beginning of the project that there
did not exist a data source for all the unit allowances
associated with trie study end-items. (This is not to be
confused with "unit allowances" described by Common Table of
*Allowance (CTA) documents published by several of the
Services, which describe units of item issue.) NLABS is the
responsible agency for product development and technical data
package submission to the procurement agency of the Defense
Logistics Agency (DLA). For the most part, one of the final
developmental stages is prototype manufacture and field
testing. These steps require someone to have a basic idea of
pattern parts and material requirements, yet no single agency
maintains a storage facility for unit allowance information.
The procurement agency, the Defense Personnel Support Center
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(DPSC), located in Philadelphia, manages procurement of end-
items on a competitive bidder basis, therefore not establish-
ing material utilization as a contract element. As a matter
of policy, no material utilization information is maintained
with the Primary Contracting Officers (PCO) who coordinate
directly with the end-item contractors. It is the responsi-
bility of the individual contractor to maximize his raw

material yield to improve his competitive bidding position.

There was therefore no single source for unit allowance
information, and the only alternative to KSA development of
each textile component unit allowance was the Directorate of
Manufacturing at the DPSC facility. The factory mission and
capability will be discussed later with reference to apparel
industrial capability and military demands. The factory is
the central .zepository for patterns on all military articles
of clothing and equipment, including all branch uniforms.
The capab!.lity existed, therefore, for a square-inch
determination of every pattern piece. This would have
yielded the material requirements for any end-item by textile
component, not accounting for allowances required in either
the cutting or construction of the product.

The factory is itself a production facility, however, and
maintains on file the unit allowance data relativ4 to items
produced ait the plant. In addition, whenever there have been
contract problems with a product, the DPSC factory would
prepare unit allowance files for resolution of contract
problems. As it turned out, the combination of data derived
from the DPSC factory files and the individual special item
data received either from NLABS or one of the other service
clothing offIces resulted in approximately 70 percent of the
unit allowances required for the study.

The remaining information was derived by KSA, I but with
assistance from many individuals in several agencies.
Primary assistance in the clothing and individual equipment
area was obtained from the DPSC factory. Helpful with the
derivation of unit allowance data relative to aerial delivery
equipment items included in the study were personnel of the
United States Army Troop Support and Aviation Materiel
Readiness Coimmand (TSARCOM) in St. Louis. Unit allowance
information for textile components included in vehicular
items were partially supplied by the United States Army Tank
and Automotive Command in Warren, Michigan. Additionally,
numerous individual companies covering the full range of
study items did assist in preparing the unit allowances.

The derivation of total military textile demand depends
greatly on the correct analysis of product textile compo-
nents. Each study item was taken individually and textile
components displayed as indicated on Table 3. This is a
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single item example of the 236-page sepa;:ate appendix,
supplied to NLABS as the contracting agency, that contains a
full unit allowance page for each end-item in %;he study.

The format of the product pages is self-explanatory, and
shows the different levels of unit demand based on individual
mobilization scenario period. The explanation of mobiliza-
tion scenarios and the formulas used to expand the unit
demand is covered in a later section of this report. The
unit allowances are expressed in terms of square yard
equivalents (SYE) for all broadwoven and knit items, which
accounts for the width difference and enables comparison to
available induatry data. Narrow woven fabrics and all tapes,
webbings, braids, and cords are expressed in terms of linear
yards---vith width and diameter expressed as appropriate.
Threads are expressed in linear yards as well, but in the
unit allowance column. The major items expressed as quantity
are the premade labels and the knit cuffs associated with
many of the end-items.

One of the purposes for not including the 236-page appendix
with each copy of this report, beside the obvious factor of
bulk and weight, was to preclude any problems with identifi-
eiclon of what might be construed as proprietary information
regarding the unit allowances. The reader should understand
that Table 3, which is presented solely for the reader to
follow the procedure which KSA adopted for the development of
military textile demand, is not intended to represent any
Department of the Army standards with respect to material.
utilizatIon. The assignment of numbers to unit allowance
requirements can be construed as an average trom multiple
source*, though KSA takes the responsibility for general
accuracy considerations. Unless specifically source-
referenced and documented, the same provisions apply to any
other tables or figures appearing in this report. Numerous
agencies, associations, and individuals contributed data to
this effort, with KSA the only single source responsible for
the derivation and analysis.

With respect to knits, as will be pointed out later in the
discussion of total military textile demand, knit fabrics are
not the primary source of fabrications for the end-items
included in this study. They do, however, represent a
measurable demand against the production of the domestic
knitting industry. Determining the unit allowances
associated with knitwear items was far more difficult than
broadwoven allowances, primarily because the various knit
processes traditionally measure production in different ways.
Circular knit production is measured in either square yard
equivalents, linear yards, or pounds, whereas full fashion
knits are counted as dozens or some other multiple of a
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finished unit. KSA chose to represent knit demands as square
yard equivalents, and subsequent material presented on knits
will compare this demand to industrial production.

D. Ralationship to Planning

The basis of the study is the determination of a military
textile demand. We have generated this demand based upon the
listed items by NLABS. Though the end-item list is not all-
inclusive of military items which contain textile components,
both the list and the resulting textile products involved in
the manufacture of those items are representative of military
demands under the various mobilization scenarios.

There has been some planning accomplished along the lines of
apparel and textile products for emergency conditions. In a
later section of this report, mention will be made of the
current Pentagon-level planning for "logistical determina-
tion," of which clothing and individual equipment represent
one logistical factor. We will contentrate in this section
on the activities which the Department of Defense maintains
for mobilization planning in the textile and apparel areas.

NIABS represents the largest single DoD agency resp,. Able
for textile and apparel R&D, and their mobilization planning
is essentially accomplished on an on-going basis through
responding to changing battlefield conditions and threats, as
well as satisfying product improvements relative to tech-
nology. So there is not a separate division or branch at
Natick established for pure mobilization planning. NLABS
does prepare five-year plans for budgeting and program
considerations, and as a result some R&D projects are
prioritized based on potential combat criticality, but no
planning is done at NLABS relative to contingency specifi-
cations or procurement for textiles or apparel items. We
will address later whether or not there should be more
mobilization planning activity at NIABS.

At DPSC in Philadelphia, there is an office which does
conduct mobilization planning for textiles and apparel,
called the "Industrial Preparedness Section". This section
is one of two which fall under the Production Branch of DPSC,
and whose functions are as follows:

- Industrial Preparedness Planning
- Commercial Alternate Item Program
- Defense Materiel System.

The mobilization planning is performed based on individual
service input of requests for end-items of clothing and
equipment. In any given year, DPSC will receive more than
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700 separate items for consideration from the five services.
The service requests are submitted to the Management Support
Office (MSO), which compiles the requests and determines
peacetime stockage levels and other war reserve requirements.
The MSO then prepares an item list and numerical requirements
and submits to the Industrial Preparedness Planning Section.

The first question asked by the IPPS is whether or not each
item on the list is combat essential. From this analysis, an
Industrial Preparedness Planning List (IPPL) is prepared,
containing items in the categories of textiles, clothing and
equipage. Table 4 illustrates the items in the fiscal year
(FY) 1983 listing. Guidance used by the IPPS is contained in
Defense Logistics Agency Mar (DLAM) 4005.1, and DOD
4005.3-M, both t..tled Indust,.±al Preparedness Planning
Manual.

TABLE 4. DL& PLANNED ITEMS VS. STUDY ITEMS

DPSC FY 1983
IPPL ITEMS

Textiles:
Cloth 29
Tape 10
Webbing 12

Clothing 71
Equipage 135

TOTAL 257

In addition, the IPPS may include an item on the IPPL which
is either new to the system or does have a combat need, but
the services may not have generated any demand. An example
is the fabric: Nylon, Tricot Knit, Polyurethane Laminated,
Charcoal Impregnated, Cloth which is used in the Chemical
Protective Suits. Since DLA recognized the need for addi-
tional or increased procurements in this fiscal year, they
were able to include this item on the IPPL for planniag
considerations. An example of a single page from the
clGthing section of the IPPL is shown in Table 5.

The IPP$ then determines whether the quantity in demand
represents an economical production run before it is consi-
dered for planning. Once the list is finalized, accounting
for quantities required and stockage levels existing, the
IPPS undertakes the major functions of developing planned
procedures. Planned producers are apparel manufacturers who
represent sufficient production capacity to satisfy the
quantities reflected on the list. Considerations involved in
their search are geographic distribution, individual producer
capability, and historical data relative to producer perform-
ance, if the producer is a former or active contractor for an
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TABLE 5. INDUSTRIAL PREPAREDNESS PLANNING LIST - FY 1983
CLOTHING

Planning DSC
Major Items and Components and Priority Weapon System User

Hoods

Hood, Cold Weather (Impermeable) DPSC-T (3) Combat N, Cc
Shore Personnel Use

Hood, Winter/Synthetic Fur DPSC-T (3) Combat A, AF,
Ruff, Olive Green 107 Personnel Use MC, N, CG

Jackets

Jacket, Flyer's, Olive Green, DPSC-T (2) Combat A
Aviation Crewman Personnel Use

Jacket, Cold Weather DPSC-T (3) Combat N, CG
(Permeable A-2) Personnel Use

Jacket, Heat Resistant, DPSC-T (3) Combat AF, N, CG
Moderate to Cold Weather Personnel Use

Jacket, Extreme Cold Weather DPSC-T (3) Combat N, CG
Personnel Use

Jacket, Flyers, Cold Weather DPSC-T (2) Combat A, MC
Nylon Personnel Use

Jacket, Utility, Dark Blue DPSC-T (3) Combat N, CG
Personnel Use

Jacket, Flight, Very Cold DPSC-T (2) Combat A, AF
Temperatures, Nylon Personnel Use

Liners

Liner, Cold Weather, Coat, DPSC-T (3) Combat A, AF, N,
Man's, Olive Green Personnel Use MC, CG

Liner, Cold Weather, Trousers DPSC-T (3) Combat A, AF,
Field, Olive Green Personnel Use MC, N

Liner, Extreme Cold Weather, DPSC-T (3) Combat A, AF, N,
Parka Personnel Use MC, CG

Liner, Snow Camouflage, Treusers DPSC-T (2) Combat A, MC, N
White, Arctic M-65 Personnel Use

Liner, Wet Weather, Poncho, DPSC-T (3) Combat A, AF, N,
Olive Green Personnel Use MC, CG
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item of military clothing and equipment. The result of the
IPPS research results in documentation of several
parameters:

- lnformation relative to consolidated planned procure-
sent

- Item quantities required and planned for monthly
production

- Letters of agreement between the government and the
manufacturer.

There does exist an order of priority for consideration of
planned producers to meet anticipated requirements. That
priority listing is as follows:

- Small business, current government contractor

- Large business, current government contractor

- Sarll business, former government contractor

- Large business, former government contractor

* - Qualified large business.

These planned producers basically agree to produce an
established product or products at a specified rate for aa
agreed-upon duration. These agreementa are not legally
binding, and the Vietnam War, as a limited mobilization,
identified the problem with demanding military production
when the manufacturers still had more lucrative commercial
options. The other major considaration regarding the planned
producers is that 85 to 90 percent of the planned producers
for the items on the IPPL are not current contractors for

* military items of clothing and equipment. This conceivably
means that a large portion of the mobilization demand for
end-items would be produced by companies not familiar with

k government specifications nor the manufacturing details of
military products.

The important issues related to the IPPS and the IPPL are
those that materially affect mobilization planning. Some of
the major factors are:

L

- The final IPPL list is an internal selection by the
IPPS. This judgement may not be consistent with NLABS
determination of combat essential. In addition, indi-
vidual service requirements submitted annually may not
reflect the true normal need, and is therefore less than
a legitimate number to forecast mobilization demands.
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The IPPL list does not necessarily reflect all end-use
items for which there is a war reserve stockage require-
ment. Th: means that no industrial preparedness
planning is being performed for some items which have
been determined to be critical for mobilization. War
reserve stockage levels are deteraLned based upon
continuous requirements which are furnished by the
individual services.

The quantity and type procurements made by DPSC for
clothing and individual equipment in any given year are
determined by the appropriations levels established for
DoD by Congress. Individual services have similar
buying decisions when submitting requests for end-items
to DPSC.

- The major assumption which the IPPS makes in the
lerivation of the IPPL list is that t-xtile products
required for the manufacture of those items. will be
available from the textile industry. No investigationi
is therefore made concerning capabilities of the textile
industry beyond the determination that the textiles
included on the IPPL would be available in the quanti-
ties established by the IPPS. Since the textile and
apparel industries represent very different production
sy;tems and have different capabilities, overall mobili-
zation consideration ior clothing ard equipment end-
items must include the complete manufacturing process,
from the raw material sourcing constraints to the
production and distribution of the finished products.

E. Relationship to Procurement

We have taken ,a look at how military textile requirements for
mobilization are planned for in the existing peacetime
structure, but! do not imply that there are not other agencies
with a mobilization planning responsibility for clothing and
textiles. The key component of this study is in fact to
illustrate theý relationships between military textile demand,
industrial base textile supply, and the planning and procure-
ment functions which are currently operating. In that regard
we shift our emphasis to the procurement related activities
of the government involved with clothing and individual
equipment items.

Overall military procurement for the millions of items
purchased runs into billions of dollars spent annually. With
"regard to military clothing and individual equipment, there
are three primary agencies that procure the majority of
textile, clothing, and equipment items derived from textile
industry products. These agencies are the Defense Logistics
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Agency (DLA), the General Services Administration (GSA), and
the individual military service exchange systems* The
activities of each agency involved with CLI procurement will
be described, with the objective of identifying similarities
and differences. In addition, the magnitude of textile and
apparel procurement in relation to industry sizes is an
important perspective when considering mobilization demand
and supply.

I* Defense Logistics Agenc,

The Defense Logistics Agency (DLA) is the agency of the
Federal government responsible for supplying the
military services with the products needed to support
the country's defense effort. It was established as the
Defense Supply Agency in 1962 and renamed in 1977.

The DLA maintains six supply centers throughout the
country which procure over two million items used by the
military services. These supply centers are listed at
Appendix C.* The primary center for procurement of
textiles, clothing, and individual equipment is the
Defense Personnel Support Center (DPSC) located in
Philadelphia.

To give a~n idea of unit volumes handled by DPSC, in
fiscal year 1981 there were more than 10.5 million
individual requisitions from the armed forces, of which
approximately 2.3 million were for clothing and
textiles. The total DPSC purchases in that same time
period exceeded two billion dollars.

For fiscal year 1982, the total DPSC dollar procurement
for both textiles and finished items of clothing and
equipment was one billion, or one-half of the total
procurements managed by DPSC for food and medical
material as well as clothing and textiles.

The DPSC Directorate of Clothing and Textiles is the
agency which handles all the paperwork for the
individual service requests submitted on an annual
basis. This Directorate administers the purchasing of-
over 20,000 items of clothing and individual equipment,
not all of which contain textile components. The one
billion dollars in procurement for clothing and textiles
is divided basically into three major purchasing
categories as follows:

$ Million

a. Government-Furnished Material (GFM) 250
b. Contractor-Furnished Material (CFM) 300
c. Cut, Make, Trim (CMT) 450
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Each of the three categories is essential for the
complete procurement process to be effective, either in
peacetime or under emergency conditions. A general
discussion of each will facilitate an understanding of
the interdependence of the textile and apparel
industries regarding manufacturing for government
procurement.

Government-Furnished Material (GFM) is nothing more than
specific textile products that are procured by the
government either directly from a mill or through
converters. These textile products are then stored in
depots by the Government and issued to apparel manufac-
turers on the basis of individual clothing or equipment
contracts. Determination of textiles to be considered
GEM or CFM is a responsibility of the Supply Operations
Division of the Directorate of Clothing and Textiles.
This Division has prepared a memorandum (4140.28),
titled Government-Furnished Material (GEM) Mechanized
Requirements Computation Program, which delineates the
factors requiring consideration by the selection team.4

Theae factors are contained in Appendix D. The over-
riding factors indicated in the memorandum are storage
constraints and the cost of maintaining system
inventories.

Two current situations best illustrate these factors for
GEM/CFM consideration. The first involves woolen-
worsted textiles, some ,of which are procured by the
government on multiyear contracts in order to establish
economical volumes for the mills. The U.S. wool
industry is not in a very strong position relative to

* overall fiber demands, as will be discussed later in
terms of industry capabilities. The continued military
demand for woolen and worsted products has caused the
government to make many woolen-worsted textile fabrics
GEM to ensure sufficient stocks for end-item demand.
Multi-year contracts for any DPSC procurement item is
the exception rather than the rule, but a definite
consideration for certain mobilization issues pointed
out later.

The second example involves the most popular government
textile item of 1982, and it may continue to hold that
position as the battle dress uniform remains as much in
demand. The fabric is a 50/50 blend of a nylon and
cotton twill, which is dyed, water-repellenL, quarpel-
treated (Class 2), and overprinted with a four-color
camouflage print with infrared reflectance properties
(MIL-C-44031A).5  This textile cloth was initially
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determined to be GFM because of the lack of a commer-
cially available substitute, and because it was a new
Government-required item which the industry had not yet
geared up to respond to. This cloth was eventually
removed from the GFM listing because more mills became
interested in weaving this blended fabric for military
consumption. As an example of GFM items, Table 6 lists
the various textile products that are included in an
annual publication distributed by DPSC for contractor
information regarding quarterly procurements. This
chart illustrates the rough yardages of the fabric
groupings that are scheduled to be procured in fiscal
year 1983. Both these yardage totals and the total
peacetime demands for broadwovens will be compared to
industrial production to demonstrate the magnitude of

* -military textile demands and facilitate discussion of
"problem areas related to the textile industry.

TABLE 6. DPSC FORECASTED PROCUREMETS - FISCAL YEAR 1983

Fabric Group Number Textile Items Total Yardage

Cotton Yard Goods 56 44,545,000 SYE

Woolen Yard Goods 17 3,310,020 SYE

Synthetic Yard Goods 18 2,875,000 SYE
Knitted Yard Goods 407,000 SYE
Narrow Fabrics 42 13,120,600 Lin. Yds

Total 133

GFM products are described by documents called
"specifications", which are either federal or military
based upon the originating agency. These specifications
are written on all textile products and apparel and
equipment items as well. For instance, this study
involved 261 ed-items, each of which is governed by a
separate specification. In addition, each textile
component required for the manufacture of these end-
items is governed by a specification. These specifi-
cations for textile components numbered 248, resulting
in 509 specifications involved with this study. For
instance, Table 3 is a sample printout page of one of
the end-items, and it lists 11 different specifications
for different textile components involved in the produc-

tion of that product.
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Appendix B contains a listing of all specifications,
descriptions, and number of occurrences for each textile
component in the study.

The occurrences range f rom a high of 86 in Military
Specification 'MIL-T-43548 to a low of I in 62 -of the
specifications.*

Specifica~tions are t1'e basis of the contracting
procedures which DLA maintains with private sector
suppliers. There are two methods which DLA employs-
formal advertising for bids and negotiation. Whenever
feasible and practical, DLA is required to purchase all
supplies through formal advertising procedures. In the
case of clothing and textiles, invitations for bids. are
sent to prospective suppliers who are on the bidders
list for specific products. Any manufacturer may apply
to be included on a bidders' list for any number of
items produced. There are more than 20,000 U.S.
apparel, hosiery, and knitwear manufacturing facilities,

according to Department of Labor statistics, and yet
- - only 1,700 are registered with DPSC as. bidders for

clothing and textile products. This is less then 10
percent of the existing industrial base for- the
manufacture of military clothing. and equipment items.,
The more startling fact in light of this study is the
even smaller number of active manufacturers working on

-procurement contracts with DPSC. That number is right
around 150. This means that less than 1 percent of the
total domestic apparel industry is actively involved
with the production of government items of clothing and
equipment. It also implies that there are only 150
domesiic apparel manufacturers who are intimately
familiar with government product specifications and the

- administrative procedures relative to DPSC contracting.
We will explore in a later section the implications of
this condition on mobilization planning.

The second procurement method employed by DLA is negoti-
ation. This procedure is primarily used for contracts
of less than $10,000 on perishable food. Negotiation
for clothing and textile contracts is seldom performed,
but does occur when a bidding competi~tion results in a
single supplier and there is no procurement history for
the item.

40



Prospective bidders obtain information relative to
contracts through two primary sources, the annual DPSC
forecast of procurements by quarter, and the Commerce
Business Daily, published by the Department of Coimmerce.
The latter provides information concerning:

- Current proposed procurements exceeding $10,000

- Recent contract awards valued in excess of $50,000,
which provide opportunities for subcontracting.

Bidding procedures involve the submission by any
prospective bidder of a sealed bid for a specific pro-
duct by a certain hour and date. These sealed bids are
publicly opened at DPSC at a ..pecified date and time,
and a contract award is made tu the lowest single or
multiple bidders, based on contract size and quantity
bid for.

One of the most significant considerations relative to
this 450 million dollar annual CMT business is that over
85 percent of the contracts awarded are to small busi-
ness firms, which for the apparel industry means an
organization of fever than 500 employees. This high
percentage of clothing and equipment contracts falling

* under Small Business Administration (SBA) is not by
* design. Certain elements of Congressional appropria-

tions are earmarked for small business use. In -the
consideration of SEA disbursements, textiles and apparel

* are lumped together. Since few government contracts for
* textile procurement involve textile mills with 'fewer

than the SBA employee limits, the majority of the
procurement dollars which are "set aside" for SEA use
rest with contracts involving apparel products.

* i Because of this distribution of SBA set-aside funds and
the size constraints on manufacturers for SEA considera-
tion, the majority of both the 150 active contractors
and 1,700 listed as bidders are in fact legally small
businesses. Therefore, currently producing almost every
item of clothing and equipment for our total military
apparel demand are roughly 150 small companies, whose
growth potential may be very real but not possible. The
implications are not so obvious when consideration is
given to the fact that there are some 20,000 or so other
apparel manufacturers in the U.S. who obviously
represent a tremendous productive capacity for military
apparel items. Just how quickly that potential capacity
can be converted is the subje.ct of specific conclusions
presented later.
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Suffice it to say that industrial response times are
real and do represent significant mobilization
considerations for textiles and apparel.

2. General Services Administration (GSA)

The General Services Administration (GSA) is the second
government agency that has some involvement with
procurement of military items. The GSA is a multi-
ýillion dollar procurement operation which services
numerous federal agencies, the military being one of its
customers. The division involved with procurement of
military clothing and clothing-related items within GSA
is the General Products Division, and the Paper &nd
Textile Branch monitors this procurement.

Though recent changes to the GSA structure and funding
have caused considerable alteration of this Textile
Branch, its procurement involvement is in the $60- to
$70-million range for textiles and clothing items. The
military accounts for approximately 80 percent of this
volume. The main difference between DPSC and GSA
procurements for the military is that GSA items, with
few exceptions, are in the category of "general use"
items which are utilized by many governmental agencies.
Table 7 is a partial list of items that appear in the
federal supply classes for which the Textile Branch
arranges procurements.

TABLE 7. GSA PROCURj D flJTzS - PAPER AND TEXTILE BNAWH

Athletic Outfits
Raincoats
Chemical Protective Rainwear Outerwear
Traffic Safety Clothing
Household Textiles

(Sheets, Mattress Covers, Towels)

Safety Footwear
Rope, String, Cordage
Nonwoven Cleaning Cloths
Flags

There are no military clothing items other than the
athletic uniforms procured by GSA. These clothing items
are also governed by specifications, and generally these
specs are prepared by NLABS. GSA, however, retains the
final approval for all federal specifications on textile
and apparel items. Recently, with the changes in GSA
organization, concentration on specifications has
yielded to emphasis for Commercial Item Descriptions
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(CID), which are descriptions of items to meet specif i-
cations on materials that can be commercially procured.
The CID program is one of the most beneficial from the
industry perspective, because it encourages more manu-
facturers to become government suppliers Another
benefit is derived from the reduced labor and contract
administration of a CID) versus a specification item.

The CID program originally did not receive full support
fro& NLABS, as it was a drastic departure from the very
specific technical specifications required on all
military items. Novi, CID's exist on some items of
clothing procured by the military, primarily in the
areas of undergarments and food service clothing. This
program is heavily endorsed by industry and DoD, though,
efforts to assign CID's to specific items of military
clothing and equipment will never materialize due to
their nonapplicability to civilian items.

GSA contracting for these textile and clothing items is
handled by competitive bidding and lowest price arrange-
ments. GSA also has a facet of procurement called
0 mltiple award schedules", which essentially enables a

customer to select apparel items directly from retail
catalogs submitted by approved manufacturers or
suppliers. This system offers a wide variety of
products to customers and does not involve lengthy or
cumbersome bidding or contract control procedures.
These provisions apply mostly to athletic uniforms and
firefighting equipmeut, and the military is a major
customer utilizing this system. (Not all firefighting
equipment is purchased under GSA specifications.)

Manufacturing sources for these apparel and textile
products range from small to big companies. The CID
items are sought by the larger apparel firms and the
competitive bidding items are generally awarded to small
companies because there' are certain commodities for
which there are SBA "set-aside' restrictions. In
addition, similar to DPSC procurement policies, there
are provisions on certain contracts for favorable
consideration of minority businesses and contractors
from labor surplus areas. These factors tend to keep
the competitive bidding contracts in the small business
segment of apparel manufacturers due to size and
administration. Two of the primary suppliers to GSA for
linen and household textile items are the National
Industry for the Blind (NIB) and the Federal Prison
Industries (FPI). The FP1 has been affected by recent
economic conditions-their textile mill operations
closing down, and the shifting of weaving capacity
between two of their largest operations.
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The reduction in GSA size and appropriations has
affected another area of their apparel and textile
procurement activity. that of Quality Assurance (QA)
testing. GSA had seven laboratories around the country
which were responsible for testing textiles and finished
products in accordance with the specifications and the
designated federal test methods. This procedure for the
DPSC procurement is managed by the textile testing
laboratories at the DPSC headquarters in Philadelphia.
These GSA QA labs have been closed nov, and some of the
testing of products and monitoring of manufacturing
quality is performed by QA inspectors who are in the
several regions around the country. However, the loss
of these labs should have a significant effect on the
overall administration of the GSA QA program. NLABS
does have testing capabilities that could be used to
support the GSA QA program, yet these facilities have
not received numerous requests for assistance from GSA.
These NLABS facilities are primarily for support of R&D,
but could provide some form of verification testing.

One measure which GSA has taken to reduce the impact on
their QA system due to the loss of the textile labs is
to expand their Quality Approved Manufacturer Program.
This program is an effort to have the manufacturer
monitor and guarantee the product quality before it is
delivered to the GSA warehouse. Individual manufacturer
quality programs are certified by GSA standards, after
which the GSA QA representative monitors the administra-
tion of the in-plant program. The GSA has I1I regional
offices for contract administration, and though all
apparel and textile products are procured out of the
Boston office, actual administration of the contracts is
performed by the geographic regional office closest to
the manufacturer.

Despite procurement authorizations and commodity
management arrangement strictly spelled out, there are
duplications in procurement 1̀tveen DPSC and GSA,
primarily in the household furnishings federal supply
class (7210). These duplications may be the result of
individual service requirements involved with dress
uniforms. An effort to review procurements for duplica-
tions and CID substitution should be made the respon-
sibility of the agency that has the larger procurement
dollar amount.

The Paper and Textile Branch of the General Products
Division of GSA does not maintain current membership
with the American Society for Test Methods (ASTM). The
ASTM D-13 subcommittee has been involved with many
aspects of textile and apparel testing and production
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definition, and GSA, membership would enhance the
agency's ability to expand the CID program and stay
current with government activities related to test
methods and product specifications.

3. Army and Air'Force Exchange System (AAFES)

The third major procurement system responsible for
providing clothing items to the military services is the
exchange system organization associated with each
service. The only combined activity, and the largest !n
terms of dollar sales and procurement, is the Army and
Air Force Exchange System (AAFES). The other three
services have similar operations on a much smaller
scale. For the most part, procurement procedures are
similar among the Exchange Systems, as the same federal
regulations and standards apply to sourcing, contractor
responsibilities and retailing operation.

AAFES operates worldwide to furnish merchandise and
services of necessity and convenience for active duty
and retired military personnel. They procure these
services through a network of 254 retaUl stores opvrared
along commercial lines, with the objentive of p -•v.-Uing
products at approximately 20Z lower t•i retail prices.
There are 35 separate departments in the retail stores,
plus a catalog system that has distribution throughout
all five military services.

AAFES purchases retail merchandise, supplies, services
and equipment in numerous markets involving competitive
arrangements and bargaining positions. Some purchases
are made from government sources, but the general
procedure is from private .ndustry through negotiation.
This is different from the formal advertising and
bidding procedures utilized by DPSC. Full and free
competition from all interested and qualified sources is
maintained by negotiation.

Total AAFES sales for their five major categories in
Fiscal Year 1981 are listed in Table 8. Retail sales of
: 2,975,848,000 represent 70 percent of total AAFES
ales. Military Wear is one of the thirty-five retail

departments, and sales related to Military Wear for
,iscal Year 1981 were $47,528,000 or 1.6 percent of
total retail sales. However, sales of military clothing

ate relabted to two procurement sources, one totally the
-rsponsibility of AAFES and the other a direct result of
DISC procurement operations for clothing and equipment.
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TABLE 8. AtonES SALZS Srn:!-'A•Y (FY 1981)
($ in Thousands)

Category Domestic Overseas Mail Order Worldwide Total

Retail $1,766,501 $1,161,851 $47,496 $2,975,848
Food 144,040 164,675 - 308,715

Services 316,171 153,154 - 469,325
Vending 84,801 60,438 - 145,239

Subtotals 2,311,513 1,540,118 47,496 3,899,127
Concessions 183,630 130,805 - 314,435

Total $2,495,143 $1,670,923 $47,496 $4,213,562

The military clothing sections of the AAFES retail
stores contain two distinct product lines. Approxi-
mately two-thirds of AAFES military clothing sales are
related to DPSC originally izocured items that are made
available to the service personnel for losses and normal
replacement of issued clothing items. These Items are

purchased by AAFES from DPSC, and i, really amounts to a
secondary distribution channel for DPSC clothing pro-
ducts. Any DPSC item of clothiig is available for
stockage by the AAFES retail facilities, but the actual
items presented in the stores vary among military
installations based on the mission of the major uait or
activity on the installation. The most frequently
stocked clothing items relate to the dress uniforms and

7accessories. As an example of the DPSC and commercial
sales relationship, year-to-date (as of November 1982)
sales for military clothing were $170 million with DPSC
sales $128 million, or 75 percent. The remaining $42

million of commercial sales represent an average mark-up
of 15 percent, resulting in approximately $36.5 million
in commercial procurement for military clothing items.

The commercial procurement volume and procedures are of
interest for this study, since they represent another

portion of textile and apparel industry capacity
currently involved with military procurement. The
procurement procedures for this commercial element
differ from those of DPSC primarily with respect to
fewer limitations regarding supplier qualifications and
contractual arrangements involving duration and quality.

Any contractor may prepare and submit products for
consideration, but the approving authorities for Army
and Air Force items are NLABS and the USAF Clothing
Office at Wright Patterson AFB in Dayton, Ohio, respec-
tively. These agencies are involved because they were

46



responsible for the specification document covering that
product. These specifications are similar to those
governing the DPSC-procured items except that they are
less restrictive. This is to be expected since all
military clothing items involved with AAFES commercial
procurement are dress-related, and therefore have no
criticality associated with a combat-essential function
as do many of the DPSC products. Generally, these
certifying agencies are single individuals whose
function and experience make them very knowledgeable of
the formal specifications for issue of items of dress
clothing.K The main consideration for AAFES" military clothing
products is tnat they are offered as optional clothing
items fcr service members. The entire philosophy for
providing these optional clothing items is simply to
enable the military officer or enlisted person to
include higher quality items in their wardrobe. The
fabrics and the construction of these optional items are
generally of more expensive material and higher quality.
There are no requirements whatsoever for any military
person to purchase any optional clothing items, though
many do when the originally issued item wears out. In
fact, in terms of retail sales, military clothing opera-
tions historically have represented a loss to AAFES,
which is a totally nonappropriated activity.

The process for quality assurance differs from DPSC
procedures in that AAFES has primarily a system for
quality audits at the central distribution facility
rather than in-plant inspections. The manufacturer must
ensure compliance with the quality standards as written
in the specification. There are no regional AAFES
agencies for monitoring manufacturing procedures as
those that exist with the DPSC system to be discussed
later. These qualifying provisions for contractors to
manufacturer for AAFES have no restrict'.ona relative to
company size as do most DPSC apparel contracts.
However, greater than 85 percent of the contractors
currently producing military clothing items for WPES doI fall into the Small Business category of fewer than 500
employees. Again, for mobilization considerations,
these manufacturers do represent apparel productive-I capacity which is already involved with government
procurement. Though these products would not be needed
in a full mobilization posture, these manufacturers arealready familiar with government procurement procedures
and could more easily convert capacity to similar items
needed in combat than another commercial apparel manu-
facturer with no military procurement experience.
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The miliary clothing products offered by AAFES are in
four major apparel categories and are listed in
Appendix E. These merchandise listings are produced
approximately every other year, and suppliers' lists are
determined from responses to this document. Current
apparel manufacturer sources.for AAFES military clothing
items number 50. There are differences as well between
these sources for AAFES military products and DPSC
apparel contractors. Though there are several
duplications, for the most part these AAFES apparel
contractors represent an entirely different sub-set of
the domestic apparel industry, and though the majority
of them are in the small business category, aany of them
have other cu. tomers for similar or different products,
unlike the DPSC apparel contractors.

The majority of AAFES contracts are one year in dura-
tion, but do not involve a fixed volume. As described
earlier, AAFES military clothing products are not
duplications of DPSC items, and when DPSC begins to
carry an AAFEý item on their inventory, AAFES sells its
stock of the item to DPSC. This does occur often, as
new military clothing products are often retailed by
AAWES long before they are "fielded" by DPSC. The
reason is that AAFES, due to its different procurement
procedures, can bring a new clothing item on line much
faster than DPSC-an average of 8 months verses 24
months for DPSC.

A recent example is the new wool sweater that was
required to be procured by the Army Uniform Board (AUB).
Though AAMES sources, as with DPSC, must be U.S.
suppliers, there was not a single U.S. manufacturer who
could meet the original sweater specification. There-
fore, *to meet the initial fielding requirement, the
original contract was awarded to a U.S. distributor
whose source was a British manufacturer, who had
experience with making the identical product for the
British fcrces. The original specification, in fact,
was almost a replica of the British spec, whxch called
for a wool count that could not be met by domestic
sources.

Since that initial contract, NLABS has changed the wool
yarn requirements, and there are now at least two domes-
tic sources for the wool sweater. The original sweater
was black and continues to be offered by WAAES as an
optional clothing item. The new green wool Army sweater
is a DPSC-procured item which is not yet issued to every
service member, but i3 carried in .sAFES retail stores on
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those installations where the sweater is authorized. If
the black sweater were to be added to DPSC's inventory,
AAFES would no longer procure it and would sell remain-
ing stock to DPSC. If the sweater had replaced another
clothing item &uthorized for wear, a five-year period
would exist where both items would be acceptable for
wear.

One area that AAFES is involved with relative to
military clothing is taking a position on piece goods.
This inventory position is required because the specifi-
cations written for WES clothing items require fabrics
that are not standard commercial items, and the arrange-
ments with the Mills that supply the textiles involve
minimum yardage comnmitments. The usual arrangement with
a mill involves 50,000 yards per month with a minimum
order of 150,000 yards. Due to the specification
requirements, AAFES is sometimes limited to a single
supplier, which adversely affects its ability to receive
low prices. It is felt that the assurance of uniformity
and availability by being in the piece goods business is
part of supplying service to the military customer. The
mills have traditionally made only minimum lots of
greige goods for Army items, and some DPSC textiles have
become Government-Furnished Material (GFM) because of
nonavailability as a standard product in the private
sector.

One of the major concerns that AAFES officials have is
the differential between fabric required by the Govern-
ment specificacion and the range of fabrics commonly
produced in industry. If fabrics demanded in a spec are
not commircially available, then WFES must enter into
these minimum contract agreements with a supplier, even
If the piece goods delivered will amount to more than
required for the current and projected procurements. An
example is the raincoat that is utilized by both the
Army and Air Force. The required fabric is a 50/50
blend of polyester and cotton, and the standard similar
blend is 65/35 polyester and cotton. The fabric can be
woven with no technical difficulty, yet the mills have
no other market for a 50/50 blended fabric to induce
them to manufacture any quantity above that demanded by
AAFES. Because AAFES items often end up in the regular
DPSC inventory, sourcing considerations of textile
components should be as consistent as possible with
commercially available production. This strategy
accomplishes two objectives for the government: ensures
availability of certain fabrics for emergency procure-
ment conditions, and produces savings resulting from
competitive pricing by multiple industry suppliers.
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Standardization of multiple servic-' clothing items is
another source of concern for the AAFES military
clothing division, as it multiplies both the number of
specifications in the system and the piece goods
required to support numerous products. This service
standardization between the Army and Air Force would be
the logical starting point, judging from these data on
shirts currently-in stock by AAFES:

Category Style Poly Ctn wool

USAF 1550 65 35
AAFES 1580 75 25
Army 415 65 35
AAFES 428 80 20

Unless there are specific reasons why the Air Force
optional shirt and the Army optional shirt need to be
,different, since they are both dress items, then the two
proponent agencies, NLABS and the USAF Clothing Office,
could standardize the specification down to the dyeing
requirements to account for the different services' use.
Inter-Service uniform differentiation will lose, its
significance in full mobilization.

The standardization is~ue involves both fabrication and
design. The dress clothing area offers the greatest
opportunity for standardization. The Army and Air Force
each have a dress uniform which could be a standard
blouse and trouser with modifications of color only. As
a minimum, the same fabric could be utilized, but there
are certainly no "life and limb" properties involved
with a dress coat which would require separate designs
and specifications. The uniform does have Service-
distinctive qualities which are necessary for recogni-
tion purposes, but traditional aspects of dress uniforms
are due consideration for standardization. The costs
associated with maintaining five separate and distinct
dress uniforms for each of the services would be inter-
esting to consider against a standard uniform with minor
construction and color differences. The basic. uniform
variations often create differences in all related dress
products and accessories, resulting in an operational
burden to contract and monitor quality in accordance
with multiple government specifications. The U.S. Air
Force, in line with this standardization issue, may be
taking some action to form a clothing steering committee
similar to the Army Clothing and Equipment Board (ACEB).

These consolidation activities regarding dress clothing
items for the military may become a maitter of necessity
as opposed to .zhoice, as Congressional appropriations
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for dre3S uniform activities (DoD-wide) have remained

constant for a number of years, and the usual frequency
of uniform changes may be reduced in the near future.

This fact alone will have a positive effect on industry,
as it will enable those active suppliers to reduce pro-
duction changes and improve pricing to the government.
It should also increase the vendor sources available to
government contracting, as multiple changes on military

clothing contracts drive away many suppliers.

AAFES procurement regulations, though less restrictive

in certain ways than DPSC procedures, could be changed
to simplify contract administration and expand the
negotiation systems. For mobilization consideration,
the AAFES procurement system offers an expanded means of
tapping into the resources of the industrial base. The
fabric suppliers for AAFES textiles are for the most

part the same large and small textile mills which

provide either GFM or CFM items for DPSC procurement.

The combined effect of AAFES and other service Exchange
Services on overall military textile and apparel
procurement is approximately 15 percent of the DPSC

total. Though the products themselves would not be
utilized in a full mobilization, the apparel manufac-
turers would be capble of converting their military

production to end-use items required in combat.

F. Relationship to Textile Apparel Processes

The study items are for the niost part not commercially

available, yet they do represent many standard construction
procedures in both the textile and apparel industries. The
determination of industrial base capability to meet these
military demands for textile and apparel items is a function
of how representative the demands are of typical products and

procedures. The major issue relative to meeting the mobili-
zation demands is a matter of both quantity and special item
requirements. The demand functions generated for this study
expand the textile and item demands to reflect quantities,
and analysis of specific textile and apparel properties
determine specialty aspects of the fabrics in demand and

apparel construction procedures.

1. Broadwoven Fabrics

L The 261 study items involve 248 different textile
components, most of those components being broadwoven
fabrications. The remaining textiles are narrow fabrics
and knit items, numbering 22 and 18, respectively. Of

the 105 broadwovens involved in the study items, the
majority are fabrications which involve industry stan-
dard fibers and blends, as well as spinning and weaving
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techniques which are common to industry production
norms. The one major textile area where military
demands are niot as represe~ntative as standard industry
production involves the finishing requirements for
textiles and apparel equipment end-items. Some of the
finishing properties required for military produuts are
not common to any commercial production, requiring
specialty equipment and occasionally special chemicals.
These items and processes are available in the industry,
and therefore all military peacetime requirements are

- satisfied with domestic manufacturers. Some properties,
however, could represent a problem in full mobilization
and may require actiorn in peacetime to ensure
availability.

2. Narrow Fabrics

The military is a large consumer of narrow fabrics, both
woven and braided. The narrow fabrics industry is a
separate segment of the textile industry, employing
different equipment and satisfying different markets.

- Again, for study relationship purposes, the majority of
the narrow fabric military requirements are items which
are exactly like or very similar to commonly produced
narrow fabric products, and therefore represent no real
problem in terms of development of entirely new. pro-
cesses or equipment.

The major concern for narrow fabric producers is the
cintrcversy with the Government regarding equipment and
fabric acceptability. There is, however, a larger issue
which this study will address, involving some of the end
if~ems requiring the greatest usage of narrow fabrics,

* the aerial delivery equ'ipment. As will be pointed out,
- total peacetime military demand for narrow fabrics is a

small percentage of domestic production, yet mobiliza-
tion demands cannot be computed due to limitations of
military planning.

The products of the narrow fabrics industry are critical
to the design and performance of military products.
Generally, narrow fabric items are associated with
combat -es sent ial products which have "life and limb'

*considerations. The specifications for these products
are theretore very specific and require the utmost
attention to detail on the part of the manufacturer.

3. Knit Fabrics

The study items that have knitted fabric associated with

their manufacture represent the smallest product
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category. Though there are numerous knit items in the
entire military inventory of apparel and equipment, the
majority are not considered to be combat-essential and
therefore do not represent the greatest demand on the
domestic textile and apparel industries in a mobiliza-
tion. Many end-use items have pieces or components
which are knit products, but not many fully knit items
are designed for mobilization. The single apparel item
requiring most knit fabric construc!ion is underwear,
with gloves the next in demand.

As far as construction requirements for military knit
study items are concerned, all the basic knit fabrica-
tion processes are utilized to some extent. Circular
knit construction is the most frequently demanded for
cuf's and coats, with warp knit products for linings,
shirtinga, and some uniform applications second in
demand. For study purposes and total mobilization con-
siderations, the knit fabric variables do not represent
a significant problem, both from the standpoint of
domestic productive capacity and ability to substitute
options with other products.

4. Special Items

As mentioned, most end-items in the study reflect
standard or common textile and apparel processes. Of
the items requiring special attention, the textile end
of the product cycle is most influenced. Though many
military equipage items are one of a kind and involve
unique patterns and operational methods, the sewing
construction techniques and basic raw materials are
similar to those of other apparel products. In same
cases there is specialty equipment involved with the
manufacture of a particular item, but the same finished
look could be achieved with other types of readily
available equipment. In fact, with regard to apparel
procedures, as called for in many military product
specifications, alternative techniques exist that would
produce an equivalent garment and equal or exceed the
specified properties.

Special items, for purposes of definition, refer to any
raw materials or processes that are out of the ordinary
or not common to normal industry practice. For this
study, this includes situations related to fiber content

of len~'fabrics; fiber properties of natural fibers;
weave patterns in broadcloth construction; woven fabric
properties of weight, edges, and shrinkage; and finished
fabric applications for specific military purposes.
These irregularities are important for peacetime in that

71 the industrial base wust develop the capability to
respond to the military demand.
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The more significant issue related to specialty items is
certainly the impact which mobilization will have on
responsiveness. If it is clear that military peacetime
demands for any specialty property or item are maxi-
mizing the capacity of either the textile or apparel
industry to respond, then some action should be taken to
either improve the industrial base capability, alter the
specifications to encourage a greater response from
industry, or pursue and select alternative materials or
methods to satisfy the military requirement in an.
emergency. It is one thing for a particular fiber to
provide unequaled properties for a given end use, buit
quite another for that fiber to not be available from
any domestic source in any quantity beyond that already
required for peacetime needs. The same holds true for
any raw material in any stage of the textile or apparel
process, and this sourcing issue could be the most
critical logistic consideration in a mobilization. It
is even more significant for thosae apparel and equipment
items having a specialty need that are considered crit-
ical to the performance of a military mission. These
particular cases will be pointed out in the section
related to problems that the industrial base may experi-
ence in meeting military requirements.

For a complete analysis of fiber, yarn, weaving, and
finishing properties associated with every textile

- component involved in the study, Appendix F displays all
the properties listed and required by the individual
Federal or Military Specification. Where not specified,
the intention of che specification preparing agency is
to give the maximum flexibility to industry to use what-
ever raw materials are appropriate and provide the
finished product. The appendix is divided into sections
related to fiber content of the textile products, with
sections for natural fibers, man-made fibers, blends,
knits, and nonwovens. These tables were prepared
directly from the specification and are not KSA-
generated. It is not the intent of this study- to
illustrate any better combination of raw materials or

- finished fabric properties which would retain or improve
on the product. It is t~hf purpose of the study to
identify those specifications for either individual
textile components or end-i .:ems which are either

* restrictive from the standpoint of not giving maximum
consideration to indusLry capabilities, oz involve
inherent limitations for industry to respond to an
increased demand caused by mtobilization.

NLABS is in the best posizion to initiate any action
regarding specification discrepancies and product
requirements. ?fL.ABS can also influence the procurement
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activities of DPSC, though DIA is the responsible agency
for military textile and clothing rrocurement. Having
met with and interviewed numerous companies and indi-
viduals in the textile and apparel industries, it is

clear that industry for the most part is willing to work
with the government agencies to improve the current
product life cycle system, from development through
procurement and fielding.

G. Item Peacetime Demand

Military textile requirements for any set of conditions,
whether peacetime, limited mobilization, or full mobiliza-
tion, are directly related to the quantity of end-items
required to support logistically that level of operation.
The determination of that quantity is the subject of
considerable planning activity for all military logistic
commands.

For purposes of this study, the determination of item
peacetime demand was based on the data used by the supply
branch of DPSC. The annual individual service requests for
end-items of clothing or equipment, cimbined with the status
of depot stockage levels and available appropriations, yield
both average monthly demand and annual demand figures that
determine forecasted procurements for both GFH textiles and
items of clothing and equipment. The supply branch utilizes
a computer printout called a "flash report" to reflect these
demand figures for end-items, categorized by either Federal
or National Stock Number (FSN or NSN). Most study end items
were contained in this flash report, and the remaining were
requested from DPSC. The separate! appendix submitted to
NUABS, which contains printouts by item, indicates the annual
demand figure for each end-item which lis used in the formulas
to generate item and textile component demand for the four
mobilization scenarios.

It is important to clarify the accuracy of these item-annual-
demand figures from the DPSC documents. The number on the
flash report is related to annual information relative to
individual service utilization and demand for the product,
plus funding availability for procurement. The demand for
every item does not remain constant from year to year, nor do
appropriation levels. In addition, new items in the system
tend to reflect abnormally high service requests because
there are no field stocks to draw from. These are the most
current numbers relative to military peacetime demands for
clothing and equipment items. There were no other unclassi-
fied data sources available to KS& that would have provided
more accurate item demand information.
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The "f lash report" is a logical foundation to use for this
1 study, since the development of textile demands is derived

from peacetime unit demand, and these data are relative to
the individual service strengths. Manpower levels, then, are
the basic determinants in c~nsidering military textile
demands under variable mobilization conditions.

Appendix G, which lists the study textile components by
specification number, also contains a column that identifies

7' the peacetime demand in equivalent square yards for that
textile item. These numbers indicate the total demand for
each single textile component based on the number of end-item
occurrences f or each scenario. These peacetime num~bers give
some indication o-~ quantity demanded relative to peacetime
domestic production.
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III: MOBILIZATION CONDITIONS

Peacetime demand for military textiles and items tells us only
that a given level end-item demand translates into a finite
juantity of textiles required. Because the industrial base can
and does meet this peacetime demand, there is no real indication
of industrial base capacity to meet an increased demand for
military textiles and clothing.

To measure this relationship of demand and supply, some method of
expressing either an increased military need or the full capacity
of the industrial base is required. Both of the requirements
would be difficult to pinpoint because there are multiple vari-
ables to consider and make assumptions for. For this study,
NLABS determined that starting from the military demand perspec-
tive would be the better avenue, due to some measure of control
available through them and the DLA procurement system. In
addition, a DoD study should be able to discuss manpower require-
ments for mobilization perhaps better-'than predicting domestic
textile industry capabilities and trends over the next 10 years.

A. Historical Perspective

Mobilization conditions are not foreign to either military
history or military planning. The basic parameters for
manpower corididerations are number and duration. These
variables are critical from the logistical standpoint of
providing and sustaining any force in combat, and -the
commodities of clothing and equipment are as equally affected
as tanks and planes.

As for mobilization planning, there are both DoD and civilian
think tanks involved with intricate details of alternative
emergency plans. Contingency planning is done in the mili-
tary at all command levels, and there are probabilities based
on existing global economic, political, and military condi-
tions. However, there is no simple mobilization posture
which is guaranteed to match the needs of the next conflict.
in location, duration, or size of forces required. NLABS
therefore determined that a more reasonable approach to
establishing military textile demands under different
mobilization conditions would be to consider historical
experience.

Certainly there is no dearth of literature, both fiction and
nonfiction, on the last three major armed ccoaflicts involving
the United States. Logistical lessons learned, for the most
part, have either been overtaken by the events of the
technological explosion of the past 30 years, or absorbed
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into military doctrine and planning. What can be used as
valuable data in determirting contemporary end-item demands
for military clothing and equipment is the manpower
information related to defense strength levels.

An excellent method of considering historical manpower data
is contained in a DoD report completed in 1973 for NUABS by
Dr. S. J. Kennedy7  (updated in 1975). Before 1973,
Dr. Kennedy was the Director of the Natick's Clothing,
Equipment, and Materials Engineering Research Laboratory, the
former name for the Individual Protection Laboratory (IPL) at.
NIABS. Dr. Kennedy's report was significant in that, it
presented an overview of potential DoD problems in the
textile and clothing area in the event of mobilization. He
developed his position regarding logistical shortcomings by
using historical data from World War II, Korea, and Vietnam.
Included in his analysis were manpower data for the three
conflicts obtained from Department of Defense manpower
statistics, which are used for this study in a broader sense
than to illustrate total defense growth.

Total manpower increases in the last three conflicts
represent the best database to illustrate both quantity and
duration of end-item demand and tex~tiles required by the.
military under emergency situations. These last three con-
flicts also represent different enough strategic and tactical.
situations to consider them as viable alternatives for
possible future mobilizations, with some exceptions to the
full mobilization variables of World War II. NLABS requested
that KSA focus on these three conflicts for development of
manpower data.

B. DoD Concurrence

Dr. Kennedy's report discussed the impact on increased
military textile demands that manpower growth would have
under mobilization conditions. His report made a prediction
relative to manpower growth for a full mobilization,
indicating that the total defense strength level could
conceivably double in the first year of a mobilization. DoD
did not object to this prediction, and it forms the basis of
our assumptions regarding full mobilization.

Dr. Kennedy's major point throughout his report involved the
concept of industrial capacity. He contends that the U.S.
industrial base was not really "tested" to the limit in any
of these conflicts, due primarily to stockage levels main-
tained between emergency and manpower build-up rates. The
true test of the industrial base would of course be difficult
to quantify, but it must in some way relate to existing
industry capabilities t anslated into the capacity to meet
rapidly increasing demands for military textiles.
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DoD concurrence was requested through NLABS on the rate Of
manpower increase for the full mobilization scenario used in
the study. To appreciate what impaazt on the industrial base
arapid increase in total DoD stri.;ngth would have, KSA has
projected a doubling of total peacetime strength in the first
six months of a full mobilization, and increasing the
strength each six months by a factor of 1. This equates to a
six-fold increase in the peacetime strength 2-1/2 years after
initial mobilization. These projections were verified with
DoD by the Natick Labs.

C. Peacetime - Scenario A

Peacetime strength levels have differed in all three of the
major conflicts considered, and current total DoD strength is
over three-quarters of a million personnel fewer than the
most recent of those conflicts. Total DoD strength as of
June 30, 1982 was 2,133,677 personnel in all the five
services, a larger peacetime force than at the start of
either World War 11, (1,801,101), or the Korean conflict
(1,483,155). Peacetime strength on June 30, 1965, an accept-
able starting date for the Vietnam war, was 2,882,679.

Thin current peacetime strength level of 2,133,677 will be
the baseline figure for expanding the DoD manpower strength
in the various mobilization scenarios. For the peacetime
scenario, not involving any expansion of manpower beyond
normal attrition and accession, military textile demands are
derived from a direct analysis of annual demand for each
study end-item. The peacetime scenario is labeled "Scenario
A" for purposes of referring to appendices with scenario
data. Because of the peacetime nature, Scenario A
does not give an indication of how burdened the textile and
apparel industries are, but it does give some indication of
the types of textile processes and apparel techniques that
are predominant in military fabrications and products. it
has been established that the study items, though not all-
inclusive of military supply system products containing
textile components, are representative of textile items
required in emergency conditions. Therefore, from an
analysis of the peacetime miltitary demand for these textile
items against industry production, certain projections can be
made relative to po tential problem areas under conditions
requiring increased demand. The additional scenarics
therefore represent a method of quantifying what are
reasonable "increased demands" for different manpower levels.
All textile quartities generated by the scenario iormulas are
derivations of historical manpower data and current iLtem
demand figures managed by DLA.
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D. Limited Mobilization - Scenarios B & C

Peacetime conditions certainly represent the most desirable
option on the mobilization continuum (with full mobilization
the least desirable from any standpoint). Those two
conditions, however, are connected by a whole range of
possible military contingencies. These other options involve
both differing manpower levels and logistical problems, all
renuiring rapid response by the U.S. industrial base for
critical materiel. The main consideration regarding these
"less than full" mobilization scenarios is that they are the
most probable for U.S. involvement and cover many miore sets
of conditions than do peacetime and full mobilization.

These limited scenarios have considerable historical back-
ground for the U.S. military, and the two selected for use in
this study are the Korean conflict and the Vietnam war. They
are similar in that they were both mobilization conditions
short of all-out war, but differ in many respects.

Study Scenario B utilizes manpower data from the Korean
conflict, and is labeled a "limited mobilization necessitated
by an enemy attack in a single theater." Whether or not this
definition exactly fits current Pentagon strategy is not as
important as the discussion of the impact on the industrial
base which the manpower growth rate would have. The date
selected for manpower growth rates is June 30, 1950, and
manpower figures are tracked until June 30, 1953. During the
36 months both the total DOD manpower level and the
individual service strengths reached their peak volume.

Dr. Kennedy's report is an analysis of just bow an industrial
base for textiles and apparel was impacted by the conditions
surrounding World War 11, Korea and Vietnam. The major
lesson learned even from World War I was that manpower and
industrial mobilization had to be closely linked to ensure
adequate logistical support in any military mobilization.
With regard to Korea, Dr. Kennedy asserts that the strategic
allied retreat in mid-1950 was a significant factor in buying
time for our logistical system to support the subsequent
tactical operations. The concept of readiness for total
mobilization, though the experience was a limited engagement,
received strong recognition from the Korean conflicts.

The second limited mobilization scenario used for the study
is the Vietnam war, whose start date for manpower considera-
tions is June 30, 1965. This is labeled "Scenario C," and is
an example of a gradual mobilization to support a limited
military objective. The rate of mobilization in this mili-
tary effort was very different from the experiences in World
War II and Korea.
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The designation of full or partial mobilization also involves
significant differences in industrial base response to mili-
tary textile demands. Procurement actions in Vietnam, for
instance, did not involve rapid and extensive conversion of
either the textile or appazel industries. This resulted in
longer procurements of military items of clothing and equip-
nent since commercial markets remained viable and most
productiva .apacity was geared to satisfying those demands.
Rated oraers for end-items were exercised in the Vietnam
sization because there was not sufficient apparel industry
capicity committed or converted to military production.

So limited mobilization, though potentially diverse, may
represent the largest set of problems to industrial mobiliza-
tion response. It should, therefore, mean that the most
consideration for planning should be geared to solving the
special problems associated with lim-.ted mobilizations. It
is understood by both KSA and NLABS that military history may
not repeat itself with the same set of conditions. A given
set of circumstances 20 or even 10 years ago may have
dictated a conflict which was geophysically and interna-
tionally limited, and yet today might yield greater risk for
global confrontation and full mobilization.

E. Full Mobilization - Scenario D

World War II is the last major conflict which 3atisfies
anyone's definition of a full mobilization, referred to in
this report as "Scenario D. The manpower rate of mobiliza-
tion exceeded those of either Korea or Vietnam, with total
DoD strength increasing to a peak four years from a recog-
nized start date of June 30, 1941, and total strength
increased more than six times the base strength of 1,801,101
personnel. Total mobilization of the country's retources for
an all-out war would imply conversion of existing textile and
-apparel industrial capacity. Just what that capacity repre-
sents in terms of broadwoven production is one measure of
whether military textile demands can be -met.

As previously mentioned, the study does noý use exact
historical manpower data from World War I' for the full
mobilization scenario. Instead, current peacetime etzength
of 2,133,677 million personnel is used as the base number,
and strength is expanded as a total DoD number by a factor of
this peacetime level every six months out to M+30, where M is
the start date for the mobilization. These multipliers are
used to constitute a reasonable "what if" manpower scenario
in terms of both rate of increase and total strength involved
with a full mobilizat'on.
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These assumptions may noL resemble manpower projections of
DoD planners, but they were verified by NLABS as appropriate
for use in this study. As subsequent discussion and
appendices point out, KSA has designed the formulas used in
projecting military item demands to allow substitution of
different manpower multipliers. If the manpower multipliers
are realistic and one or more of the other variables can be
made more accurate by substitution of classified data, this
is also possible with the demand functions developed for the
study.

A second major assumption for the stud, involves the designs-
tion of end-items as combat essential for full mobilization.
Specifirally, clothing items that were designated as dress
uniform components were not included as part of the demand
function for full mobilization. This designation of dress
items was made by several sources, with NLABS the final
authority for inclusion. This provision for not including
dress items has the greatest impact on the military demand
for woolen and worsted fabrics, which dominate the dress
uniform fabrics. Additionally, all mobilization scenarios
are addressed from the standpoint of temperate climate
requirements. There are certainly other major factors to
consider for mobilization response to an arctic or desert
region. Cold weather battle requirements would have a
Ognificant impact on domestic supplies of wool, down, or
equivalent thermal products.i
With reference to Dr. Kennedy's report again concerning
industrial base response to this full mobilization posture,
his position is that for both World War I and World War I1,
the U.S. had warning time prior to full engagewent. For
World War II, two years prior to Pearl Harbor the country was
actually undergoing a partial mobilization in preparation for
increased' commitment. This period brought most military
supplies to high inventory levels prior to December 1941-
again, illustrating the fact that the industriai base as far
as the textile and apparel indu.tries are concerned was not
tested for response. If contemporary thinking is that the
ultimate capacity of industry to produce will detarmine the
outcome of the next major war, then industrial mobilization
planning should be closely connected to current military
planning as far as manpower and other critical variables are
concerned.

F. Service Strength Growth

When an effort is made to quantify military demand for
textiles, and it is based on manpower " vels, both the rate
of growth and total growth values are needed. Dr. Kennedy's
report demonstrated the rate of increase of total military
strength for the last three wars (see Figure 2 and Table 9).
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TABLE 9. HISTORICAL MOBILIZATION RATES 8

Beginning Total Manpower Increase (Z)
Scenario Strength 6 mos. 1 yr. 2 yr. 3 yr. 4 yr.

Total Resource 1,808,101 119 214 502 636 673
Mobilization (6/30/41)

Limited But Rapid
Mobilization ir 1,460,261 161 223 249 240 226
Single Theater (6/30/50)
(Korea)

Gradual Mobilization
For Limited Military 2,655,389 107 117 127 134 130
Objective (Vietnam) (6/30/65)

Peacetime 2,133,677
(6/30/82)
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From the standpoirt of rate of mobillzatirn, the three wars

differed greatly. In World War II, military strength almost
doubled in the first seven months of the war and doubled

again during the next year. In Korea, the total szrength

doubled in the first year but did not experience much of an
increase after that. In Vietnam, total military strength
increased gradually and did not peak until three years after

initial involvement.

The other dimension that is needed for a derivation of true

military textile demands is the growth of the individual
services which are the users of the end-items. The overall

DoD strength levels and rate of increase are important for

consideration of manpower planning, reserve force size, and
training base capability. Each individual service, however,

grows at varying rates and to very different totals depending

on many factors related to the type conflict. As mentioned
earlier, one of the study assumpticns is that the mobiliza-
tion scenarios' item-demand levels illustrate needs

associated with temperate geographical areas. Obviously, in
cold weather or tropicol climates, demands for certain items

would be drastically affected. This factor and others are

included in the following list (Table 10).

TAILE 10. INDIVIDUAL SERVICE GROWTH - MTJLTIFACTOR DEPENDENT

Location
Season
Duration
Type Conflict

Reserve Strength Level
Reserve Conversion Rate

Accession Rate
Training Base Capacity
Training Base Capability

These factors must be considered by both military and
industrial mobilization planners for textile and apparel

industry response.

Individual service strength levels and growth rates for the

last three conflicts are contained in Figure 3 and Table 11.

In addition, Table 12 shows these strength numbers as man-
power factors related to the beginning strength levels of
each conflict. These figures demonstrate how the individual
services grew in these conflicts, and factors are used to
expand the end-item demands in the study scenarios. The next

conflict may involve to a greater degree a single service,
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TABLE 11. MNANPOER LEVELS

Iemsatt Service No" '9030 N*36 5.401
4 AmpF 782,972

by,~ .344,046
us $76,9so
mawmC 100.362

39.364
?otal 2.133.677

S Amy 593.167 1,076.314 1.331,774 1.363.343 1,39.419 1.510.35 t .33341t
ASv7 381.336 360,734 736,660 787.469 824.2163 07.220 7%.,A04lU 411,277 339,329 766,31t 497.3"6 963,261 937.643 977,593

74,279 160,00" 192.620 217.063 231.967 23L.86? 269.219
U6 22.194 25.106l ,31.26 34,734 34,,,1 34,14"

c Amy 96.066 1.073,19 1.199.764 1.4015.08 1,442.496 1.6642.99 1.570,.343Navy &n.46 723.394 745,20 746,.076 731.619 745.596 763.437019 62,662 I'."2.148 "7.353 902.,77 $97,494 890.606 904.850UaC 190.•213 214,341 261.716 279.621 265,269 298,.49 307.252S310366 32.563 33,360 34,076 34.397 33.1946 35,7?

Amy 1.3102,0 1.334.110 2.311.19" 4,797.356 5.622.435 5.963.699
Navy 2"6,427 363.150 640.370 1.741.730 2,911s365 3,380,8170S 152,125 354.161 7641.415 2,197,114 2,372.292 2.282.259
moc 54,359 77,736 142.6• 1 306,323 473,604 474.660

TABLE 12. M ANPOWER LEVELS
sema._.._. SWY, C. 'N, ,4. • - -_.•+ ,_m m3.L .._.-cmai Sevc W4 0, .2 930 N.36 M"S

4 Aaa 762.973
Phamnnnma (6/30/82 ) avy W4046

Air force 576,930
"Na•ri" CRoTp 190.362
Coast CGourd 9.3"
Total 2.133,677

A Amy 593.167 1.114 2.562 2.636 2.691* 2.546 .536Limited but rapid Navy 381.338 1."69 1.931 2.06" 2.160* 2.116 2.082aobilizaton La a Alt force 411.277 1.359 1.917 2.162 2.3910 2.326 2.377sinqle cbeacta Nastio Corps 72.279 2.154 2.93 2.922 3.123 3.121 3.3550(6/301/0) Coast Guard 22,.94 1.131 1.263 1.390 1.317 1.304 1.491
Total 1.4•3,135

c Amoy ",7049 1.109 1.26 L.451 1.419 1.309 1.620'
Graul ms4ilLscios ll, 738.40 1.040 1.110 t.I11 1.119 1.110 .0C"Cfor a limited Air toren 866.201 1.021 1.076 1.095 1.060 1.080 1.097*mtlitary objecetiv Marine Corps 261.423 1.128 1.377 1.470 L.500 1.369 1.615"(6/30/65) Coaet Casrd 31,366 1.032 1.063 1.079 1.09% 1.115 1.134

Total 24662.619

SAter 1,10.190 1.016 1.764 3.662 6.29t1 .368"Full motil LLoaiu Navy 264.427 1.347 2.252 6.126 10.482 11.86W(6/30/61) Air Force 132.123 2.328 5.025 14.,"3 13.3940 15.003
NeMari Corps 54.359 1.430 2.626 5.676 8.749* 8.732
Coast Guard
Tocta IQO

*Lacgec avsrtce factor
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though in every conflict the Army has always been the largest
service at all stages. It is probably safe to assume that
the ground forces will continue to be the most heavily
engaged service element in any future conflict. Table 13
shows the current DoD peacetime strength breakdown and
illustrates the dominance of the Army as the largest single
manpower user.

TABLE 13. DEFENSE MANPOWER LEVELS (As of 6/30/82)

Service Strength Z Total

Army 782,973 36.7%
Navy 544,048 25.5%
Air Force 576,930 27.0%
Marine Corps 190,632 8.9%
Coast Guard 39,364 1.8%

Total 2,133,677

TABLE 14. DEFENSE MANPOWER RATIOS (Personnel-000's)

LIMIIg.D BUT RAPID MOBILIZATIO11 IN SINGLE THEATER (Korea)

Duration
Service Start Finish (Years) Factor

Army 593 1,533 2 2.59
Air Force 411 977 2 2.38
Navy 381 794 2 2.08
Marines 74 249 3 3.36
Coast Guard 23 34 2 1.48

GRADUAL MOBILIZATIO: FOR LIMITED MILITARY OBJECTIVE (Vietnam)

Duration
Service Start Finish (Years) Factor

Army 969 1,570 3 1.62
• Air Force 825 905 3 1.10

Navy 671 765 3 1.14
"Marines 190 307 3 1.62
Coast Guard 32 36 3 1.13

One key element from the figures is the reflection of largest
service growth as a function of time. For Scenario B, all
but one service realized their largest strength two years
into the war, whereas in Scenario C, all five services had
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their largest strengths at M+36, three years after the
mobilization date. For full mobilization, this maximum
strength level occurred at M+36 for two services and M+48 for
the two largest services. Table 14 depicts these ratios for
the two limited scenarios.

G. Service Item Utilization

The fact that individual services have different strength
levels and have historically grown at different rates during
the last three conflicts is important to the study because
the end-items of clothing and equipment are not used equally
by all the services. The Army has traditionally been the
largest of the five services, and many clothing and equipment
items are designed and developed primarily for Army use.
Some of the other services do use many of these items for the
same purpose, but there are numerous items that are service
unique for special tasks.

KSA requested NLABS' assistance in developing the correct
utilization matrix for all study end-items. Each service was
also asked to indicate item utilization, and inaccuracies
were settled by NLABS. There are numerous sources for this
type data, as shown in Table 15 below.

TABLE 15. ITEM SERVICE UTILIZATION

Source Service

CTA 50-900 Army
CTA 50-970 Army

TAM, USMC USMC
NLABS Army, Navy
DPSC All

Item utilization by services is a constantly changing
piczure. The Army and the Marine Corps have the highest
frequency of multiple-service use of items, mostly based on
the similarities of major missions.

These service utilization factors are contained on each item

sheet in the separate appendix presented to NLABS. As
previously mentioned, NLABS is the major agency for DoD
textile and apparel research and development, and is involved
with individual product R&D programs from the other services.
Additionally, as the major source for specifications, both
military and federal, NLABS has a unique opportunity to
increase the interservice utilization of end items. There
will always remain some service differences for dress uniform
items, but continued review of combat-essential items for
multiple service use is important to reduce product demands

on industry in emergency situations.
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H. Item Replacement Factors

The scudy items are a composite of products used *by all five
services for both peacetime and mobilization conditions.
Those products which have a definite mobilization use are
technically assigned a replacement factor for use by
logistical planners. For items of clothing and textiles,
there is a single source document for wartime replacement
factors and consumption rates for all DLA- and GSA-assigned
items. Department of the Army Supply Bulletin 10-4969 lists
eight categories of supplies, four of which contain apparel
items and equipment. The most recent issue of this document
is dated January 1982, and its coverage is for items required
for mobilization planning.

Of the 261 study items of clothing and equipment, only 35
percent were contained in this document. NLABS was asked to
assist in establishing replacement factors for those items in
the study considered combat -essential and lacking factors in
53 10-496. These factors are indicated on each item sheet
applicable to the user service or services.

This document, unless augmented by classified bulletins
unknown to NLABS or KSA, represents the military's best
estimate for replacement and corcoumption of mc.)ilization
items. This document is used by logistical planners and is a
critical element in determining an emergency demand level for
textiles and apparel. Factors are identified for training
and active areas as well as for three separate climatic
zones. The factors are based primarily on issue experience
from World War II and Korea with some adjustments for
Southeast Asia operations. Provisions are included in the
document for assignment of temporary factors comparable to
items listed, and each service maintains a Service Item.
Control Center. (SICC) with responsibility to maintain
supporting data for each factor.

The item replacement factors are essential for the determina-
tion of the increased military demand for textiles and
apparel under mobilization conditions. As the manpower
levels increase, there are simultaneous increases in both
initial issue and replacement items of clothing and equipment
by all the services. The demand on industry is therefore
greater than an increase in manpower during peacetime or a
gradual mobilization. These factors are included in the
format of the KSA demand functions in Appendix HI.
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I. Item Criticality

Item criticality refers to the combat-essential need of
individual apparel and equipment study items. Discussion has
already centered on the definition of dress and combat uni-
form items, with dress items not considered under the full
mobilization scenario. Though there is some concern from the
industry side that dress uniform items should be retained for
consideration in all scenarios, even the replacement tables
mentioned in the previous section do not contain any provi-
sion for dress items. For the remaining items in the study,
both clothing and equipment, NLABS was asked to assist with
that designation, as there is no single source document
available.

The best resource for determination of study item criticality
is a list prepared by the Industrial Preparedness Planning
Section at Defense Personnel Support Center (DPSC). This
list combines the individual service requests for supply
items with consideration for depot inventory levels.
Essentially, the list is the Defense Department's way of
identifying to industry which textile and apparel products
will have an increased mobilization ds'mand. The most current
IPPL contained 112 study items of clothing and equipment, as
well as 47 fabric items which are textile components of one
or more study items. Items not considered combat essential
for this study have a mobilization (MOB) factor of zero (0)
for Scenario D on the individual item pages of Volume II.
Both NLABS and KSA feel that the legitimacy of the study as
an indicator of specific products demanded by the military is
verified by the fact that the study items list does contain
the items of largest volume that are combat essential
requested by the services.

J. Relationship to Mobilization Planning

Just how accurate the study projections are against current
DoD planning is beyond the classification of this report. As
previously mentioned, there are numerous agencies, both
internal and external to the military, that plan for the next
armed conflict using computer war games with strategic and
ta~tical inputs. Sometimes, however, the games are played
without regard to all cons traints that may be present with
thý industrial base. In a later section of this report an
example of an excellent logistical planning system is
explained.

Con~ingency planning ii mutltifaceted; chu probability is that
eac~ different scenario involves either a different manpower
com. tment or some other variable such as climatic zone which
has ~he effect of changing military requirements for textiles

71

- -- -- - - - - - - - - - - - - -/



and apparel. The point is that logistical planning for
textiles and apparel for every optional scenario wouid be
valuable if the critical textile items could be identified
and emphasis on industrial planning were made accordingly.
The other important consideration for contingency planners
would be an appreciation for the capabilities of a particular
seprment of the industrial base. In the case of this study,
certain measurements are made of the U.S. textile and apparel
industries that can be used as guidelines to gauge the impact
of either broad textile categories or special items. Twc
examples would be narrow fabrics and heavy army duck cloth.

Military contingency planning occurs at the global, theater,
group, division, and unit levels, with obvious variations in
degree of sophistication and logistical support required.
Major options are theater-dependent, because they are based
on large static forces and augmented with rapid deployment
units. At every planning level, however, there is a basic
formula that governs contingency planning, presented below in
Figure 4.

Threat Input

Capabilities Input

Success Probability

FIGURE 4. CONTINGENCY PLANNING SEQUENCE

The threat input is a function of military intelligence and

strategic war gaming. This posture changes over time and
certainly impacts on the combination and volume of
capabilities needed to give some success to the Operations
Plan (OPLAN).

Our focus for this study and recommendations is on the
Capabilities Input for logistical requirements. Essentially,
this study asks the same question that military planners
should have as a constant priority, and that is "What drives
the capabilities input?"

We view the answer to that fundamental planning question to
be a function of four major variables:

72



S- Manpower
- Equipment
- Training base
- Appropriations

No argument will necessarily be made in favor of any
individual factor, as they are 'to a degree interdependent.
If we look at manpower from the standpoint of combat
strength, Table 16 gives the current posture of DoD forces.

TABLE 16. DEFENSE COMBAT STRENGTH

Number of Aircraft
Divisions Service Air Wings Warships Carriers

16 Army
3 Marine Corps 3

Air Force 26 (Tactical)
Navy 13 (Carrier) 325 GP 13

Source: Department of Defense Abstract,
U. S. Government Budget FY83

The study identifies textiles and clothing as items of
equipment which do influence the ability of the defense
structure to piece together a CAPABILITIES INPUT for a
particular OPLAN.

The basis of any capability factor is funding, and we have
discussed that appropriations for DPSC procurements related
to textiles and apparel are in the $1 billion range.
Additionally, total research and development by DoD for
clothing and textiles is in the range of 0.1 percent of the
total military R&D, T&E budget annually. For example, of the
1982 budget estimate of $20.06 billion for R&D, T&E, approxi-
mately $20.06 million will be allocated for clothing and
textile R&D. Appropriations for manpower, training base
capabilities and other equipment issues certainly exceed what
is spent on R&D, T&E for clothing and textiles.

It is KSA's position that attention must be given to those
logistical constraints that ocuur when a selected OPLAN is
tested. This concern essentially matches that of the Army's
senior logistical officer, General Donald R. Keith, DARCOM
commander, which is combat sustainabilicy.IO In that regard,
any logistical category which appears as a shortcoming
significant enough to reduce the effect of a response to a
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threat is a "war-stopper" and requires attention by .planning
agencies, in peacetime to correct. A system of identifying
these war-stoppers and communicating them to commands
responsible for making appropriate adjustments is required
f or clothing and textiles just as it is for tanks and
ammunition.

K. Relationship to-Reserve Base

If it is agreed that the purpose of the DoD*Reserve forces is
to augment the existing active duty manpower posture, then
mobilization planning in all logistical areas must account
for both their size and equipment capabilities. The better
these Reserve units are manned and equipped, the less of an
initial drain they will be on the existing war reserve
s tockage levels for all supply classes.

With respect to size of these Reserve forces, Figure 5 and
Table 17 illustrate the DoD Reserve personnel status as of
September 30,. 1981. The various categories of Reserve organ-
izations an~d status while not on active duty make the total
administration of the Reserve system a monumental task.
Appropriations for these Reserve forces never seem adequate
to maintain the readiness posture either desired or
required.

If the Reserve manpower level is considered adequate for the
contingency plans of the future, the next big concern
involves the combat potential of these forces, either as
complete organizat *ions or individual replacements. Training
and equipment are the major factors contributing to reserve
combat readiness, and apparel clothing and equipment items
are critical to performing any combat mission. With the
disparity that exists throughout the country rigarding
Reserve unit levels of training and equipment availability,
it is very difficult to place an accurate figure on the
percent of these Reserve forces which could be considered
properly "uniformed" for mobilization. Responses from
several military sources ranged from 30 to 60 percent, the
high figure probably applicable to those ready Reserve units
with creative logistical support systems. If the real per-
centage is half, it means a significant number of Reserve
personnel, depending on activation timing, will require
immediate issue of the full complement of combat clothing and
equipment. It will have an immediate effect on the supply
system because these Reserve forces do not represent normal
accessions which will be in the training pipeline for r.-ee
to four months. Again, numerous variables will determine
just what specific type equipment is required, such as
climate, Military Occupational Specialty (MOS) and type
unit.
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In a mobilization situation some portion of this -total DoD
Reserve strength would be physically available for
deployment. Exactly what percentage would be in that
category is arguable, but for study purposes consider that
all personnel listed in Table 17, except the retired .

Reservists, would fall in that category. That assumption
would yield the following total:

Category Manpower

On Active Duty 169,671
Ready Reserve 1,317,307
Standby Reserve 63,950

Total 1,550,928

Assuming hat these were personnel fully uniformed and
equipped for mobilization, this would mean that in a
relatively short period of time, certainly before any regular
training personnel would be ready -for deployment, a force
equal to 72.7% of the current DoD peacetime striength level
(Table 9) would be available. This is a significant fact not
only from the standpoint of reducing the impact on the
logistical syrtam, but more importantly because the pressure
on the peacerime training base is reduced from an initial
shock requirement.

For the full mobilization scenario presented by this study,
where total military peacetime strength can be expected to
double within the first six months, the Reserve forces could
conceivably satisfy 72 percent of this increase, leaving
roughly 585,000 personnel to be drawn from the civilian labor
force.

As of December 31, 1981, this labor force was 91,591,000
people between the ages of 16 and 55, both sexes, full-time
and part-time, employed and unemployed. Males represent 56
percent of this total civilian labor force, yet represent 92
percent of the total defense strength. In a mobilizattn
situation, the ratio of male/female personnel may in fact be3
more heavily weighted toward males due to combat require-
ments.

In addition, depending on average recruiting levels
experienced by each of the four services, the total manpower
requirements to be drawn from the civilian labor force beyond
the normal defense manpower replacement policies may be in
the neighborhood of only 200,000. Table 18 indicates fiscal
year 1982 total DoD recruiting objectives at 379,160 person-
nel. This would result in a loss to the civilian labor force
in the first six mzonths of only 0.22 percent.
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•2L•. 13. D'",iSE 9CRUITING PROGR&4 GOB,;CTIVES p.

FY 1982 FY 1983

Enli3ted Enlisted

Scrvice 1,?1n Officers F Female Men officers ZFemale

Act ive:

Army 130,600 10,400 15.6 150,300 10,200 17.2

Navy 93,300 7,600 8.4 106,000 8,500 10.4

marine Corps 44,200 2,100 3.0 44,200 2,400 3.0

Air 7orce 75,000 8,900 9.3 81,300 10,800 9.2

Coast Guard 6,670 390 5.8 6,600 396 6.0

Subtotal 349,770 29,390 388,400 32,296

TOTAL 379,160 420,696

Reerve: 1982 1983

USAR 94,300 91,100

ARNG 63,900 60,100

MR 28,400 25,200

USICR 14,500 13,800

AFR 13,400 14,700

ANG 12,600 11,400

CG 1 ,454 1,455

TOTAL 228,554 217,855
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Though this is a rough analysis of manpower alternatives for
full mobilization, it does not appear that even a worst case
analysis regarding the Rcserve forces would cripple the U.S.
structure. The full mobilization scenario calls for a six-
fold increase in total DoD strength level, or a total
strength of 12,800,862 within 30 months after mobilization.
This increase generates a somewhat different set of circum-
stances for the industrial base, but not necessarily as far
as the civilian labor force is concerned. For examp.e,
assume that normal DoD losses from attrition back to the
labor force are reduced to zero, and that the total increase
would then come out of the labor f orce. This total addition
would be in the neighborhood of 8,900,000 spread over a 2.5-
year period, or 3,560,000 per year. Again assuming that no
changes are made to the 91,591,000 labor force size, this
reflects only a 3.9 percent impact in the first year. If w.
further assume that no women will be used for mobilization in
DoD, then the work force is reduced to 51,292,640, and the
3,560,000 per year mobilization requiremenxts results in a 6.9
percent effect in the first year. The subsequent yearly
effects would be higher due to a correspondingly reduced
labor force, but not by the sawe amount as mobilized due to
entries to and exits from the labor age limits.

It appears, therefore, that the labor force could absorb this
increased manpower demand for full mobilization. The next
major variables for contingency planning involve training and
logistical constraints. There are ndumerous large-scale
exercises and schools within the Defense Department which
concentrate solely on teaching and testing logistical plan-
ning. The larger process of matching the logistical and
training system capabilities to mobilization requirements is
the study focus.

L. Relationship to Training Base

__ If a conflict requires a doubling of peacetimne manpower
levels within the first six months, irrespective of what
portion of the Reserve forces would be capable of responding,
what is the capability of the current trAining base to I.
respond? This question led KSA to the U.S. Army Training and
Doctrine Command (TRADOC) and to another system requiring
some attention by mobilization planners.

We will discuss DoD training bace capability from the Army
perspective, because the Army represents greater than one- IL
third of the total DoD strength level, and the Army is the
one service which will experience the greatest increase in
number of personnel in the majority of the contingency
sceaiarios. KSA did not research the training base capacities
for the other services, but from responses in discussions
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with other service personuel, there are fever separate major
training facilities for the other services. There is no
question that the other services should have an equal capa-
bility to project actual mobilization training capabilities.

The DoD capacity to train accessions is the very subject of a
study in process as this report is written. This study was
directed by and is managed by TRADOC, which has responsi-
bility for operating all training aspects of the U.S. Army,
to include all Military Occupational Specialty (MOS) school
facilities. The study requested feedback from all TRADOC
installations concerning facilities and support capabilities
for both individual and unit training. The report is titled
the Emergency Wartime Capacity of the Training Base, and it
is the first study of this nature done since extensive
changes have occurred to both TRADOC and FORSCOM after the
Vietnam war.11

Currently, there are three sets of figures that TRADOC uses
to determine mobilization trairaing capabilities:

1. What TRADOC thinks the capacity is.

2. What Department of the Army (DA) says TRADOC will
have to do.

3. What the Pentagon (JCS) says will occur under
mobilization scenarios.

The TRADOC study will help to establish position #I and that
could cause #2 to change accordingly. The figures related to
#3 are variable based on the conditions, but the training
base capabilities should probably be geared to meeting at
least the needs of the top three or four priority
mobilization scenarios.

Mobilization accessions for the Army are those personnel
required for both Basic Training and One-Station Unit
Training (OSUT). Basic Training currently lasts seven weeks,
and OSUT is approximately 13 weeks in addition. This
occupies the first five months of an individual's service
co•mitment; it also means that the committed forces cannot
expect other than normal training base replacements during
that period, with the exception of the Reserve strength
previously discussed. This training cycle time of roughly 20
seeks is not scheduled to be shortened under mobilization L
conditions.

The TRADOC study has requested feedback on training
capability for the first 13 weeks after mobilization, as the
DA requirements are expressed in those time increments. The
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current DA mobilization requirement for this initial 13-week
period is in the cange of 400,000 personnel to be trained.
The preliminary returns from TRADOC installations indicate an
actual capability of 150,000 to 175,000 that includes both
Basic Training and OSUT. Though this appears to represent a
shortfall of some 225,000, the returns are preliminary and
may not look disproportionate when completed.

There is another complementary addition to DA training
capabilities under mobilization that would contribute to
reducing the existing shortfall between DA requirements and
TRADOC capabilities. There are six Forces Command (FORSCOM)
installations which convert to TRADOC control under mobiliza-
tion. These are current bases for active Army divisions and
organizations that would be deployed in a mobilization, thus
making both facilities and space available for additional .
training of accessions. The big question is of course; "Who
would provide the training?"; and the answer is, "designated
Reserve and some active duty units that will become Training
Divisions." The equipment required for this expanded
training base must come from these existing Reserve units, as
the parent unit would carry the installation equipment with
it when deployed.

How -ffective and what quantity of "trainees" this alterna-
tive- to the training base will be able to provide is an issue
this study does not address. The requirements for these
Reserve units to be operational at the FORSCOM sites and L
ready to receive initial accessions is seven days. However,
some measure of time will be required physically to prepare
and extract the FORSCOM unit before any Reserve unit could
even begin to establish a training base. This period would
conservatively take 15 to 30 days. Mobilization planners at
those designated installations work for FORSCOM in peacetime
and may only give minor consideration to the mobilization
requirements of an occupying unit. In addition, the FORSCOM
Fighting Plan is different from the Installation Fighting
Plan. These issues require continued attention in peacetime
to establish a guaranteed minimum training base capacity for L
mobilization, whether full or limited.

It is estimated that at full potential, these FORSCOM
installations converted to t.aining facilities could add 30
percent to the 175,000 TRADOC estimate, or another 50,000
personnel. It must be ionsidered, however, that some
percentage of this report.d TRADOC training capacity of
175,000 includes training for MOS's that are not required for
mobilization. In other ,ords, some of the schools that in
peacetime are managed by TRADOC would not necessarily
contribute to a mobilization training capability because

ILI
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their MOS's would not be required. Just how much of tht.
capability they represent could be converted to a mobili.a-
tion-required MOS is not known by KSA, but presumably it is
an element of the existing TRADOC study.

The limitations to the total DoD training base after this
initial 13-week requirement are similar in all the services.
It is not known if this initial training base capability of
175,000 could be doubled. The three major factors for that
determination are physical space, size and expertise of the
training staff, and logistics. Military clothing and equip-
ment for every accession is a requirement, and any demands in
the initial 13 weeks would come from depot stockage '.evels or
the inventories maintained at each TRADOC or FORSCLM
installation.

W•.ere these 400,000 accessions would come from is not an
element of consideration for this study, but should be looked
at by military planners. The recruiting goal for fiscal year
1983 is near the 420,000 figure for all services, which for a
three-month (13-week) period would be roughly 100,000, if
averaged. Where the remaining 300,000 personnel would come
from is a function of executive authority for conscription,
which is based upon a declaration of war and/or congressional
approval. Whatever the restrictions on authority for
expanding the defense manpower capability in a limited
mobilization, actual training capacities may prove to be the
limiting factor.

8.
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IV. MILITARY TEXTILE DLIAnDS

The foregoing iLformation has been presented essentially to
provide an improved appreciation for the multiple variabl•c that
impart on actual requirements for the clothing and teýztiles
required by the military. This section details the method of the
procedures employed by KSA in developing military textile
demands. Because many study assumptions were either provided by
NLABS or established by KSA with NLABS approval, it is understood
by both parties that not all assumptions may agree with positions
held by military planning agencies. Because of the unclassified
nature of the report, it was not possible for KSA to obtain data
relative to actual contingency planning for manpower, war reserve
stockage levels on items of textiles, clothing, or equipnent,
actual listings of planned producers for manufacture of clothing
and equipment items, or projected wartime requirements for
certain critical study items such as aerial delivery equipment.
In addition, because of nonavailability for one reason or
another, other data that could have been valuable for the study
are not used. These include a listing of total GZM itex
procured by DPSC, the annual quantities of GFM procured by DPSC,
the annual quantities of GFM issued to manufacturers a.gainst
contracts for clothing and equipment items, and performance data
relative to Small Business Administration (SBA) issued
Certificates of Compliance (COC) on contracts for government
items of clothing and equipment.

Despite these qualifications, NLABS is satisfied that this
approach to the development of actual military textile demands is
legitimate and has significant merit both for logistical planning
and continued improvement of coordination with the domestic
textile and apparel industrial base. Having coordinated this
study with many military agencies and industrial firms regarding
military requirements for textiles in mobilization, KSA is
convinced that this is the first time that an attempt has been
made to quantify textile requirements. The scope of this study
was limited to 261 items, but the procedures and demand functions
could be used to extend the coverage to all military products
used in both peacetime and mobilization.

A. Items and Components

Aggregate textile product demand for all items in the study
was derived from the demand functions that increased the
items required for the multiple scenario increments. For
each six-month period in each scenario but peacetime, unit
demands were calculated. These required unit quantities were
multiplied by each textile component used in the manufacture
of that unit to yield the total materials required to produce
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the required units. once this is done for all units, the
computer program conducts a sort to collate all values for a
specific textile component. These summaries are contained in
Appendix G.

These summaries do indicate the frequency of use cf each
textile component, the most frequently used components being
the thread items. The scenario summary formats are identi-
cal, and each six-month period is displayed to reflect total
quantities demanded by textile component.

End-item quantities by scenario period are contained In
Appendix H. The end-items are listed by military specif ica-
tion number arranged alpha-numerically. The volumes are
expressed in units and are not coneecutive. For example, in
scenario B the quantity expressed in column M+46 is the quan-
tity required during that six-month time period, obviously
not a requirement for delivery on that date. The quantity
reflected at M+12 is independent from the M1+6 number, and
again Is a quantity required during that period.

B. Demand Functions

The number of variables involved vith an. increasing military
strength during a limited or full mobilization required the
development of several equations. These equations are used
in the demand functions to generate aggregate units required
for each mobilization period. The demand functions com plete
the derivation by computing the Individual textile component
demands for each end-item.

The factors used in the development of these demand functions
xre based on the two main factors of manpower and item
demand. In any mobilization, these additional considerations
were included in the functions:

- Item criticality
- Item replacement factor
- Service utilization
- Service growth
- Peacetime strength
- Peacetime item-demand

The manpower base is peacetime strength. The demand base is
peacetime average monthly demand. Each service strength is
expressed as a relationship to total DoD strength and total
item demand based on peacetime utilization. Item-demand
increase in six-month increments reflects both individual
service growth and item replacement requirements. The per-
centage of individual service receiving any end-item In
peacetime remains constant as both manpower and item demands
grow*
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Appendix I illustrates the equations used and provides some
explanation rel-'tve to their derivation. As previIIsly
mentioned, these equations are an attempt to quantify a
military demand for textiles under certain mobilization
scenarios. They were designed to enable substitution of one
or more factors and retain the relationships between
variables.

C. Four Scenarios

NLARS decided on the use of the four scenarios primarily
based on Dr. Kennedy's report which originally addressed
four. NLABS and KSA feel that these four scenarios will give
an acceptable representation of military textile demands
under different mobilization conditions. By using a combina-
tion of historical manpower growth figures for the limited -
scenarios, actual manpower levels for peacetime, and accept-
able assumptions of maximum DoD strengths for the full
mobilization posture, we feel that ample consideration has
been given to variables that would produce different military
textile demands in a future conflict.

As can be seen in Appendix G, where the demand totals by
textile component are listed, each scenario produces a
different total volume, and the maximum demand for each
textile component dosLs not necessarily occur at the las: six-
month increment of each scenario. The main reasons for these
differences are the rate of service growth factors and the
item criticality factors, where dress items are not included,
in the full mobilization scenario.

Scenario D, the full mobilization scenario, produces the
greatest demand for most textile components, and the largest
demand is represented at the M+30 increment due to the steady
doubling rate of manpower for that scenario. These amounts
are purposely large relative to peacetime dem&nds for the
same components, with the intent of giving some indication of
how significant e-gregate military textile demands could be
in a future mobilization. The next report section discusses
the impact of these demands on current industrial production,
and it' is the intent of the study to point out potential
problem areas with respect to meeting very high military
textile demands relative to peacetime demands to which the
industrial base responds.

D. Textile Item Categories

Military demands for textiles can be grouped into broad
categories for comparison to industriAl base production. The
study items involve over 248 different textile components for
their manufacture. The various categories are listed in
Table 19, with broadwovens and narrow fabrics being the two
most important for an industry comparison.
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TABLE 19. TEXTILE ITEM CA'TEGORIES

('uantity of
Categcry Study Ite•.s

Broadwovens 105
Narrow Fabrics 22
Knits 18
Nonwovens 3
Threads 10

Broadwovens will always receive the most attention from
industry since they are the base fabrics for the majority of
military items. Narrow fabrics represent some critical
components of military equipment items, primarily in the
aerial delivery equipment area. Knits are fouaid as complete
items in the case of undergarments and footwear, and are
found in specialty clothing and accessory items such as
tunics and neckwear. Nonvovens primarily appear as inter-
lining material in dress clothing items, though the potential
for nonwovens for military use is just being recognized and
utilized in current R&D programs. Threads are critical from
the standpoint of garment and item construction, but
represent a more fundamental textile industry production
capability.

Appendix J lists the totals for each of these textile -

categories for each of the four scenarios by six-month incre-
ments. These totals will be compared to industry production
nmubers for a comparison of demand to supply. The numbers
reflected In each six-month increment ref !ect the total
demand for that component over that time period, which
assumes a gradual production response increase by industry.
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V. INDUSTRIAL CAPABILITY

The focus of this report section will be on the existing ,
industrial base respcnse to military textile and apparel demands, - "'•
with indications of capabilities to meet the increased military
textile demands represerted by the foour study scenarios. Much V.
use is made of information supplied by industry to government
agencies or industrial nasociations. Indications of potential or
capacity in certain industy areas are preseetted with assumptions
or qualifiers to explain the relationships.

The overall comparison of military demands to industrial base
production, both tertiles and apparel, will demonstrate that for -

most conditions reflected !n the four selected scenarios, there
is ample production with existing circumstances. The issue of -
industrial base capebilitiea to meet increased miliLary demands
will most likely not be a matter of total production numbers as
much as t,.e ability to provide specialty military requirements.
Specialty military requirements refer to any item in the complete
fiber-to-end-use manufacture chain an.' include raw materials,
processes, capacities, and construction techniques. It is there-
fore a more important analysis of industrial base response from a
micro rather than a macro pirspective.

This study primarily deals with the aggregate picture in that it
is the first attempt of tnis type to quantify military textile
and apparel requirements for periods of increased manpower utili-
zation. Comparison of. these military demands is primarily made
to aggregate Industry performance.

Those specialty requirements associated with the study itcms are
highlighted and discussed from the standpoint of their becoming r-
potential *bottlenecks" in periods of increased demend.

A. Relationship to Peacetime Stockage Levels

The exhaustive effort:% to identify what domestic industrial
base response would be to increase military demand for end-
items might best be illustrated by a repreaentation of mili-
tary levels of stockage items. The connection is related to
the ability of the military to maintain adequate stockage
levels in peacetime for contingency purposes, which has no
bearing on what the domestic industrial base could supply.
In other words, if the military services were to be able to
satisfy completely all stockage levels for items deemed
criticai to a mobilization, the effect on the textile and
apparel industries would be minimal.
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The important consideration here is that war reserve stockage
levels of textile and apparel Items for the Arny, tho major
service in terms of strength, are very low. The Amplication
is that an emergency situation would even increase the,-."
demands for Lextiles and apparel items beyond what is repte-
sented by this study because the very items needed for issue
to units and personnel for deployment would not be in the
logistical system. If the stockage levels were increased in
peacetime to an acceptable level, the impact on the indue-
trial bas3 would be more predictable by a set of equations
and factors similar to what this study hes developeA. There
are undoubtedly excellent reasons for the stockage levels to
be lost, but military planners must consider that industrial
base response will be neither as rapid nor as accurate quar-
Liratively if stockage level meincenance becomes first
priority in an emergency.

War reserve stockage levels for all Army co-voodities are
controlled by DARCOM through the issue of supply bulletin
(SB) 700-40, the War Reserve Stockage List, Army (WARSL). 1 2

This document reflects all end-items which are required to be
maintained in war reserve for worldwide use. The clothing
and equipment items are selected by major theater commanders, 0
and thus represent that portion of the capability input
applics?".e rz, textiles and apparel which a-r required for
successful implementation of operational plans. Ieu:
quantities are nct specified in this document, but are
determined by DA level staff aud procured by the logistical
element, DLA.

Table 20 illuatrates the relationship of study items to the
listed ccmmoditie3 in SB 700-40. In certain categories there
is a high correlation of items required for stockage to study
items and very low correlation to textiles and clothing.

TABLE 20. WAR RESZRVE STOCKAGE ITE?,S - STUDY ITEMS VERSUS SB 700-40

Study Iteas
SB 700-40 Study Items In Total In r 70C-4A

Items SB 700-0 StudI tems .Prcent)
Textiles - 32
Clothing 50 36 125 29
Equipage 74 51 118 43
Trucks 107 19 21 90
Aerial Delivery r

Equipment 18 8 9 89
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It is interesting to note that textiles are not considered a
commodity item requiring stockage for war reserve purposes.
This does tie in with the information from DPSC concerning
G•H items with depot inventories. The assumption is clearly
that all broadwovens will be made available to the military
bf the industry in the event of mobilization.

To establish some perspective to the issue of industrial base
capability to supply war material requirements for textiles
and apparel, it is interesting to look at existing Army
stockage levels for certain clothing and equipment items.
Figures 6 through 9 are'graphic displays of assets and shott-
ages for clothing and tentage items. These charts are
producd in a quarterly review by the U.S. Army support
activity co-locat-!d at DPSC in Philadelphia. The summary
chart, Figure 7, shows an 81-percent shortfall over all
clothing items requiring war reserve stockage levels. Figure
8 shows a 68-percent shortage of tentage required for war
reserve stockage. These charts are examples of extensive
evaluation of U.S. Army Support Activity Philadelphia
(USASPTAP) operations and command programs. One of the
coamnd programs is maintenance of war reserve stockage
levels of clothing and equipment items. These charts
accurately reflect the shortages of. critical war reserve
commodities, and essentially illustrate the difficulty of
measuring what a total demand for textiles would represent to
the industrial base. Though appropriations for textile and
apparel items would obviously not be an issue under mobili-
zation conditions, they are obviously a factor in peacetime
preparation of war reserve stockage levels. If these stock-
age requirements are maintained at such a reduced level, how
important must they be to either operations or planning
personnel in DoD?

B. Peacetime Production

The initial phase involved establishing military textile
requirements for various readiness states. The second study
objectiv• was to relate this aggregate military demand to
industrial base production and capability.

Industrial base production for textiles and apparel must be
considered initially as separate industries, with additional
subdivisions made in each to appreciate the relationship of
military textile demands to specific industry units of
production

Domestic t xtile production can be measured in many ways,
reflecting the industry capability from fiber formation to
finishirg. With respect to finished industry products,
producion listing is in terms relative to the military
demands reflected by the study. We have used the categories
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in Table 21 to illustrate domestic production that could be

designated peacetime industry production.

TABLE 21. DOMESTIC PRODUCTION - TEXTILE CATEGORIES

Category Volume (Year)
Broadwovens 16.134 BB ESY (81)
Narrow Fabrics 6.251 BB LY (81)
Knits 1,735 MM LB (80)
Nonwovens 3,877 BB ESY (81)
Thread (Cotton. System) 76.2 MM LB (81)

C. Peacetime Military Requirement

In the aggregate comparison, the military requirement totals
for the major textile categories of broadwovens, narrow
fabrics, knits, nonwovens, and threads for all scenarios are
represented in Appendix K. These totals for the peacetime
scenario are summarized in Table 22,. and represent an
analysis of each textile component involved in the study.

The number of items represents the total number of components
in each category involved in the manufacture of the 261 study
end-items. Broadwoven components represent greater than 60
percent of the total textile study components, and clearly
the largest contributor to total military textile demand.

TABLE 22. PEACETIME TOTALS

Category # Items Total Volume

Broadwovens 92 145,394,291 (ESY)
Narrow Fabrics 15 112,079,084 (LY)

Knits 14 21,074,698 (ESY)
Nonwovens 2 141,180 (ESY)
Thread 10 12,050,635,861 (LY)

These peacetime totals reflect certain percentages of demand
by the military for industry production. The distribution of
fiber and fabric requirements involved with these peacetime
demands are listed in Table 24. This table claarly indicates
that blended fabrications are the dominant source in broad-
wovens for military items of clothing and equipment, and man-
made fibers are present in almost three-quarters of the
fabrics required by the military. Natural fibers are domin-
ant in narrow fabric products required by the military,
primarily tapes and webbings used in equipment and aerial
delivery end-items. In the thread area, blended products
dominate the demands by the military, primarily for strength
and durability properties.
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7c establish a full perspeLive of aggregate military demands
in these same broad textile categories for each of the
mobilization scenarios, Appendix K also summarizes the
volumes by six-month increments. Table 23 below illustrates
a percentage relationship for each of these mobilization ,
scenarios between the volume required and the peacetime
production represented above. Again, the six-month
incremental scenario requiements indicate total volume
required during that period to account for increased service

strengths, losses, and item replacement factors.

TA2LE 23. MILITARY 1OBILIZATION TEXTILE REQUIREMENTS
B GENERAL CATEGORY, AS A PERCENT OF PEACETIME PRODUCTION (1981)

Scenaric Scenario Scenario
General Category Peacetime B C D

Broadwovens 0.9% 2.8% 1.5% 4.7%
Narrow Fabrics 1.8% 6.0% 3.3% 11.7%
Knits 0.46% 1.6% 0.96% 3.7%
Nonwovens 0.0036% 0.012% 0.0062% 0.02%

Thread 1.7% 5.6% 2.9% 8.3%

TABLE 24. FABRIC/FIBER DISTRIBUTION - PEACETIME STUDY DEMAND

# Items % Total Volume
BROADWOVENS

Natural 35 26.2
Man-made 41 19.1
Blends 29 54.7

4-.

NARROW V'%RCS
Natural 7 69.4

Man-made 12 30.6

THREADS
Natural 4 1.2

Man-made 5 16.1
Blcnd 1 82.7

D. Aggregate Demand Versus Specific Requirements

The previous figures clearly show that military textile
demands for the broad textile categories for most scenarios
do not represent a significant amount to cause concern. In -
the full mobilization scenario, where military strength was
expanded beyond both Di. Kennedy's estimates and most
contingency manpower planning, the numbers required do _
represent a much larger percentage of current peacetime
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production. Just what percentage constitutes a significant
burden on the industrial base is difficult to establish
because the variables of increased capacity utilization are
not accounted for in these figures. If it is agreed that
textile mill production i's currently operating at near 70-
percent capacity, then almost a one-third increase in
productivity would be assumed to correlate more closely with
increased military demands.

The real issue may not be related only to a comparison of
aggregate military textile demands against textile industry
production. From that standpoint above, there would appear
to be no cause for significant concern that the capacity is
available to meet the increased military de~mands. Capacity
availability is only a paper issue, however, whereas actuaiiUy
converting what is essentially commercial capacity to govern-
ment production is where the real issue of industry capabil-
ity exists. Though not an immedi~ate objective of this study,
this area of tapping into that vast available capactty for
military use is of great conicern to textile industry execu-
tives. In all cases short of an extreme national emergency,
the realities of business will find the parameters of price
and availability instrumental in establishing the level of
response from industry. Rated order examples from the
Vietnam years illustrate this capacity availability issue.

The te).tile irc'eistry response in a full mobilization brings
an entirely different set of conditions. Industry executives
will not hesitate to convert capacity to military production,
and the critical element then becomes what products are
needed in the greatest quantity in the shortest time. This,
of course, is a service logistical responsibility, which
should be part of industrial planning activitic..s. However,
with each service maintaining separatt clothing management
operations, it is doubtful that a single agency has developed
an aggregate textile demand by fabric category and military
specification.

Aggregate demand on the textile industrial base can be
adequately met for the conditions established in this study.
The impact on the commercial markets cannot be measured by
this study but would require consideration by industry and
government alike. Most large textile organizations probably
have some contingency planning in place already to react to
mobilization demands for products.

What may be of more concern to both military planning and
industry capability to meet increased defense needs for
textiles are the specific requirements associated with
individual military fabrications. The majority of textile
fabrics associated with this study have involved what would
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be considered standard industry processes and raw material
requrements. Perhaps 10 percent of the products, however,
involve one or more specialty properties which require the
producer to allocate equipment and costs to meet the special
need. These specialty requirements range from certain fibers
to specific weaving requirements and finishing properties.
To meet peacetime military requrements for these special
fabrics, the textile industry has responded with capacity and
processes just equal to those peacetime demands.

The problem arises when consideration is given for the
increased requirements of mobilization. Whereas the
increased standard broadwoven fabric demands can easily be -

met by utilization of other capacity normally committed to
commercial use, for the specialty :equirements there may not
be any excess capacity either with the textile company
currently producing that property or with the remainder of
the industry. Conversion then is not an option to increase
production, and adding new capacity is the only solution
short of altering the original specification requirements to
permit alternate processes, fibers or finishes as applicable.
The focus of NLABS and military planning for industrial .
mobilization needs to be evenly divided between consideration
of aggregate textile demands and special fabric properties
required by specification.

.E. Fiber Production

The textile story begins with fiber production, and the study
end-items involve both manmade and natural fibers. Table 24
illustrates the percentage of fabrics for broadwovens and
narrow wovens which were constructed with natural, manmade,
or blended yarns. Another breakdown of fiber usage is
prasented in Table 25. here the usage of generic fibers for
all the study items required in peacetimc is presented.
These totals are derived from calculating fiber content and
weights involved with each textile component specification.
Many of these fibers are further defined by the individual
fabric specifica 'ons, involving some properties or combina-
tion of properties that result in specialty items (see
Appendix F). Total fiber demand for the peacetime study item
requirements is 117 million pounds, with manmade fibers
representing 26.4 percent and natural fibers 73.6 percent.

These military fiber demands can be compared to industry
production of equivalent fibers to illustrate what relation- A
ship exists between demand and supply. Table 26 shows
domestic manmade fiber production for the period 1971 through
three. quarters of 1982 for the most significant fibers.
Figure 10 is an illustration of domestic cotton production,
consumption and exporcs for the period 1972 through 1981.
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Table 27 shows U.S. mill consumption of raw wool from 1970
through 1981.

TABLE 25. FIBER UTILIZATION - PEACETIME DEMAND

Fiber Total Pounds (Est)

Cotton 60,400,000
Wool 26,450,000
Nylon 17,365,000
Polyeeter 8,972,000
Aramid 2,848,000
Rayon 778,0)00
Acrylic/Modacrylic 453,000
Acrylonitrile Copolymer 385,000 -
Olefin 180,000
Novoloid 30,000

117,861,000
Cotton - 51.2%
Wool - 22.4%
Manmade - 26.4%

A very cursory comparison of thi natural fiber demands versus
production or consumption clearly shows that military demand
for natural fibers to satisfy peacetime CIE requirements is
less than one percent. Especially in the case of wool,
because many military apparel items in the dress uniform
category are made of a wool or blended wool fabric, there
would be a decreased demand in some mobilization conditions.
This is due to the fact that dress uniform items are not
combat essential and would not be required for mobilization.
The single military item having the greatest impact on wool
fiber and fabrications is the blanket, which does have a
mobilization requirement, and would be significant in any
study of cold weather requirements, as well as consideration
of wool usage in inderwear.

As pointed out at the beginning of this section, aggregate
military demands will not demonstrate a significant burden on
the textile industry, and this is certainly true for the
fiber industry. However, the area of most concern for NtABS
and any industrial base planning involves specialty organic
fibers. These fibers are usually sought for specific mili-
tary products, and have certain properties that do not
necessarily lend themselves to mass consumption for commer- ,.
cial use. Appendix L is a chart on high performance fibers
that have industrial application and are considered for
military use through NIABS programs. These high performance
fibers are generally of high modulus, made from organic
polymers, and are characterized by high-temperature
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resistance, chemical resistance, and high strength. For the
most part, most of these fibers were developed to combat the
high temperatures found in aerospace applications. An addi-
tional attribute for military consideration is that these
fibers are reasonably fire resistant.

TABLE 27. U.S. KILL CONSUMPTION( O RAW WOOL, SECURED BASIS
(1,000 Pounds)

Apparel Carpet .
Year Wool Woel Total

1970 163,652 76,609 240,261
1971 116,310 75,151 191,461
1972 142,233 76,368 218,601
1973 109,872 41.394 151,266
1974 74,856 18,595 93,451
1975 94,117 15,908 110,025
1976 106,629 15,117 121,746
1977 95,485 12,526 108,011
1978 102,246 13,009 115,255
1979 106,533 10,513 117,046
1980 113,423 10,020 123,443
1981 127,701 10,538 138,239

Compiled from reports of the Bureau of the Census.

From the chart of these high performance fibers, the two most
widely used currently by the military are Nomex* and
Kevlar**. dui Pont is the major producer for both of these
fibers, and has a reported capacity of 70 million pounds for
their production. Kevlar capacity is in the 45 million pound
range, end current yearly consumption of Kevlar amounts to
roughly a $65 willion market and growing at 20 percent
annually. du Pont has just added an expanded plant for the
production of these aramid fibers.

In NIABS' favor, of course, is that these high-strength and S
high-performance fibers are showing excellent growth signs,
which make an appealing market for additional fiber companies
to get involved in production. Currently, patent rights on
DuPont's aramid fibers are contested by Enka, who submits
that the aromatic-polyamide technology relative to their
development has been around and is not unique to du Pont. As
more fiber companies become involved in specialty fiber
development, NLA3S benefits from R&D performed by the
industry. Military application of these fibers is generally

* The use of trade names does not constitute an endorsement of a
particular product.
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not the initial driving force for their development, and
"NUABS must avoid dependency on single-source fiber suppliers
to preclude capacity shortfall in the event of mobilization.

Appendix M lists the major domestic manufacturers of manmade -
fibers. These companies are all members of the Manmade Fioer
Producers Association (MWPA), and represent greater than 90
percent of all domcstic production of manmade fibers. It is
clear from the chart that there are several major fiber
producers which have production capability for many of the
popular manmade fibers and represent straregic assets to the
textile industry. Though there are movements in the fiber
inuustry by individual companies into or out of production of
specific fibers, conversion of capacity on an emergency basis
is not possible in most cases. In addition, increasing
capacity for production of any fibcr is an entirely different
situation for a fiber producer than for any other
manufacturt.:r in rhe textile chain. Additional fiber capacity
requires long-term planning and commitments, involving
significant investments in capital equipment. The minim
time required for new capacity addition by most sources is
two years.

In recent years, there .as been as much activity wirh fiber
producers reducing capacity by closing facilities rather than
adding capAcity. (Appendix N shows manmade fiber capacities
through 1982). Monsanto has shut down all its polyester
filament and staple operatio ns in its industrial division,
representing 125 million pounds of staple and over 300
million pounds of filament ann, ally. The reduced capacity is
not recoverable either, as one-half was soV to Celanese and
the remaining will not be used for other fiber production.

In terms of fiber convertability to shift capacities if ever
required for mobilization purposes, there are few opportuni-
ties available to manmade producers. Due to equipment an"-
processes required to yield specific properties, most fiber
production is not convertible. The basic conversion con-
sideration is dependent upon staple ot filament capacity. A
polyester staple capability is convertible to a nylon staple
capability, but the reverse process is noc possible. No
conversion will yield necessarily equivalent capacities, and
conversion times will vary based on fiber types. Neither
nylon nor polyester fiber capac.ties are convertible to
reyon, as different equipment is required for each production
process. Certainly the specialty, high-performance fibers,
most resulting from a generic fiber type, such as Nomex and
Kevlar from an aramid structure, are not at all convertible
outside of the generic classification. The consideration of .
domestic fiber capacity conversion should not be figured into
industrial base mobilization planning. What should be of
more direct concern to R&D agencies are projections of the
domestic fiber industry.
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Several large fiber companies have marketing departments
which have developed some projections for the manmade fiber
industry. Most agree that market conditions will have only
one constant variable in the 1980's, and that Li change. The

variables that will keep the domestic fiber industry viable
"involve less government interference, reduced taxes,
increased productivity and improved quality. Personal cou-

" sumption expenditures for clothing remain at roughly five
"percent, compared to food, housing and transportation

expenses of 66 percent. Population and family size projec-
tions show increases of 4.9 and 6.9 percent, respectively,

with population age difterentials increasing somewhat. How-
ever, the U.S. still leads the z..orld in per capita consump-
tion of almost everything, which includes fibers.

I Manmade fiber demand and supply has achieved a better balance
since 1979, before which capacity was growing and production
decreasing or lagging in the years 1973-78. Table 28 is a

projected relationship of capacity to shipments for the
industry. Though capacity is expected to increase in the
next several years at only one percent, demand is expected to
increase by two or three percent.

TABLE 28. * MAN4DE FIBER SUPPLY VERSUS DEMAND

"Time Frame Capacity Shipments

1967-1973 +10% +13%
S1973-1979 + 4% + 32

1979-1985(est.) + 1% + 3%

This capacity slowdown is due to some understandable hesi-

Lan.y on the part of fiber companies to comnit assets without
a guaranteed market demand. There exists a more conservative
approach than the polyester capacity building days of 8 to 10
years ago. The projected fiber capacities through 1984 for
the major fibers are illustrated In Appendix 0.

0 The relationship of manmade to natural fiber usage is
expected to involve decreased total demand for natural
"fibers. The versatility of manmade fibers and the extensive
R&D opportunities make the manmade fibers more attractive for
"consumer and industrial uses. The technological improvements
in shuttleless weaving favor usage of manmade fibers. OSHA
and EPA regulatory problems impact more heavily on natural

"fiber production. Table 29 briefly illustrates anticipated
growth of fibers through 1985. The shift is significant and
must be a continuing factor for government planning related
to fiber/fabric R&D.
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TABLE 29.* PROJECTED SHIPMENTS -DOMESTIC FIBERS (BB POUNDS)

1980 1985 Change
Manmades 7.7 9.8 *25%
Cotton & Wool 3.2 2.5 -21%
Total Fibers 10.9 12.3 +13%

Usage of manmade f ibers, now at 72 percent, will grow to
nearly 80 percent by 1985. Utilization of total capacity for
manmade fibers should increase from an 82 percent level in
1980 to around 90 percent in 1985, with domestic shipments
increasing by 25 percent and exports decreasing in the range
of 40 percent.

Another factor related to future capacities and flexibility
of the manmade fiber market is the decreased number of maior
fiber suppliers in the past six years. Table 30 lists the
major fiber types and the number of suppliers in 1974 and
1981. This reflects a consideration of the fiber industry as
well as a capacity commitment on the part of producers to the
strongest markets.

TABLE 30. FIBEER SUPPLIERS - &.NM&DE FIBERS

Fiber FMajor Suppliers
1974 1981

Textile Polyester 13 6
Polyester Staple 9 7
BCF Nylon 9 5
Nylon Staple 9 7
Tex:tile Nylon 7 5
Rayon Staple 3 3
Acrylics 6 5

The future of the manmade fiber industry, therefore, appears
secure and abie to be flexible with economic shifts.. Capac-
ity and production is more than adequate to meet the military
demands represented by this study, even at the six-fold
increased demand numbers represented by Scenario D3. Manmade
fibers are subject, however, to a possible sourcing problem
in the event of a mobilization due to their dependency on
petrochemical feedstocks. This particular aspect is dis-
cussed in a later section in relaticn to the chemical
industry, but can be summarized by making reference to the
relative consumption of crude oil. The total manmade fiber
use of a barrel of crude oil is in the range of one percent,
which includes all the raw materials and the energy for manu-
facturing. There should Sc -.o question that a commitment of
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one percent could be made to the manmade fiber industry given

any mobilization conditions.

P. Yarn Production

Domestic yarn production is also sufficient to handle the
requirements of military textiles in all scenarios, with the
only exceptions possibly relating to special requirements for
the high performance fibers. Basically, the yarn spinnning
segment of the textile industry is involved in a very active
period of improving technology.

Table 31 illustrates domestic yarn production from 1975
through 1981 and indicates the production related to filament
and spun processes. Though total domestic yarn production
from 1975 through 1981 increased 14 percent, the relationship
of total spun to total textured yarns remained at roughly a
split of 75/25 percent.

Total ixoncellulosic yarn production did increase 23 percent
over this same period, with spun yarn increasing to 60 per-
cent of total noncellulosic production.

The spun yarn segment of this textile industry area is
experiencing change due to technology. Traditional ring-
spinning production is losing ground to open-end spinning and
the air-jet spinning techniques now marketed by MURATA. In
1980, 80 percent of all rotors shipped to North America were
sent to the U.S., resulting in 30,000 rotors. In the same
year, only 37 percent of short staple spindle shipments to
North America came to the U.S.

Cumulative worldwide shipments from 1974 to 1980 of spinning
machinery illustrate that 19.5 million short staple spinning
spindles were shipped, with less than 6 percent going to
North America and more than 50 percent to Asia and Oceania.
For open-end rotors in the same period, 2.9 million were
shipped with over three quarters going to Europe, and only
7.3 percent to North America. An interesting statistic
developed by this International Textile Machinery survey
concernsothe Soviet Union. In this same seven-year period, 57
percent of total rotor shipments worldwide went to the USSR;
the next largest market (the USA) was only one tenth of the
size of the USSR market.

Machinery manufacturers are using size, speed, and automation
to demonstrate to textile mills that machines are available
which will give more and better production of yarn at a lower
cost. Even though at the recent American Textile Machinery
Exhibition Titernational (ATME-1), manufacturers of ring
spinning frames outinumbered those of open-end spinning
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machines 15 to 11. There were 10 manufacturers displaying
other types oi spinning machinery.

The MURATA air-jet machinery is reported to be 10 times //
faster than conventional ring-spinning and is fully automatic
with the recent addition of an automatic doffing device.
MURATA has over 100 orders for the U.S. market, 30 of which
are currently operating MURATA equipment. Other manufac-
turers with open-end machinery in the market are:

Company Model

Toyoda Automatic Loom Works AS
Rieter MI/I
Savio Cognetex Rotating Ring
Zinser 319 SL
Investa 200 BD-Si
Schubert & Salzer R820
Dawson, Inc. FPK/8C
Suesson Parafil spinning

The big question in the textile industry is whether these new
developments in yarn preparation technology have reached a
level of sophistication and economic effectiveness to encour-
age textile mill capital outlays in the near future. Many
textile observers are sure that level has been achieved, and
the industry will reflect the developments' response in 1983
business.

G. Fabric Production

Perhaps the best comparison of the military textile demands
generated by this study can be shown in the relationship to
domestic industrial production of specific textile cate-
gories. These actual production figures, of course, repre-
sent peacetime production volumes, and textile mills, as an
industry average, are currently operating in Htre. neighborhood
of 68 to 71 percent capacity. This is mentiuned to further
illustrate the magnitude of domestic fabric production when
compared to the demands for military textiles.

In making such a comparison, KSA selected to work with the
broadwoven volume of military textile demands, as they repre-
sent the major fabric category for the production of the
study end-items. An equivalent extensive analysis is not
made for the narrow-woven fabrics, nonwovens, or knits
required by the items in this study, as they represent a low
aggregate demand relative to peacetime production. What has
been done for those categories is a graphical representation
of demands in each scenario, and a comparison to current
production reported by each industry.
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In the case of nonwovens, military usage by the items in this
study is almost negligible when compared to industry
production. Appendix J has already illustrated the peacetime
demand for nonwovens as 141,180 equivalent square yards, and
showed a domestic annual production of 3,877 million square
yards, or a military demand of 0.0036%, This quantity only
includes durable nonwovens, which would be applicable for
military use. This amount equates to 769 million pounds of
fiber representing a raw material value of almost $400
million. The same Frost and Sullivan report reflecting these
data projected durable nonwoven usage to approach 1,150
million pounds by 1986.13 The notrwoven industry represents
tremendous potential for the development of military products
that can satisfy technical specifications as technology
improves fabric properties.

Appendices P through S represent the demands for broadwovens,
nonwovens, knits, and narrow fabrics by the study itt~ms
against the four scenarios. The relationship to peacetime
production is included on each chart. These graphs were
compiled by assigning every textile component to a fabric
category, then totaling all the components in each fabric
category over each six-month increment of each scenario.
Though thread usage is certainly significant to the manufac-
ture of military clothing and equipment. items, the aggregate
comparison graphically would not be significant due to the
fact that thread production and consumption in the total
domestic textile industry is huge relative to the demands of
the study items in any scenario. In other words, thread
availability is not considered a major logistical concern for
mobilization.

For example, thread production is reported in term.; of
pounds,: with domestic production in 1981 of 76.2 MM pounds.
The totals from the scenario printouts reflect thread demands
in linear yards, with the largest demand at M+30 of scenario
D, full mobilization. If the demand at M+30 of
27,842,237,949 linear yards is doubled to reflect an annual
demand to compare to peacetime production, the demand is in
the range of 56 billion yards. To convert this quantity to
pounds, we selected the thread with the greatest demand based
on the study items, and used the relationship of length to
weight most applicable. That thread was MIL-T-43548B1 4 , a
polyester core thread with cotton and rayon covering, and a
relationship of 9,000 yards per pound in size 40, or 55 tex.
This results in a conversion factor of 0.00011 pounds per
yard, yielding 2.1 million pounds represented by the total
thread demand. This equates to roughly 2.8% of peacetime
production.
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The most significant relationships are found in the broad-
woven category. For study consideration, KSA used the same
classes of broadwoven textiles employed by Dr. Kennedy in his
report, listed in Appendix T. Additionally, Appendix U
contains a listing and definition of standard inddstry
fabrications by which the majority of the textiles involved
in the study can be categorized. Numerous other fabric
classifications exist for broadwovens which have much greater
application to comercial use. These classes of broadwoven
textiles approximate the product codes employed by the DOC in
their Current Industrial Report (CIR) seriesJ'ý Table 32
lists U.S. broadwoven goods production for the three major
fiber categories. The totals in linear yards have not
appreciably increased, whereas manmade broadwoven production
has increased 35 percent to absorb the 42 percent reduction
in cotton broadwoven production and the 34 percent decrease
in woolen/worsted production.

An expanded picture of U.S. broadwoven activity is presented
in Table 33, which considers import and shipment values of
these same three major categories. Import values are up in
all three areas greater than the total shipment values,
resulting in increased import percentages. This factor is of
major concern to the domestic textile and apparel industries,
as imports of finished products adversely affect both. The
entire issue of imports has resulted in major government
activity in the past several years, with significant
decisions regarding limitations, quotas, and local content
factors made frequently. Many of the industry associations
have made their positions well known to Congress, as loose
policies could severely impact the U.S. broadwoven industry.
The most relevant discussions on trade agreements are those
with China, which will have a direct impact on the U.S.
textile industry in calendar year 1983 regardless of the
outcome. China represents a unique market in that it
presents almost unlimited opportunities for U.S. textiles and
apparel products, and at the same time poses a significant
threat to the stability of the domestic textile industry
through imports.
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TALE 32. U.S. BROADWOVEN GOODS PRO=?TT0I
(Millions of Linear Yards)

Woolen/

Year1  Cotton2  Manmade Worsted Total

1970 6,246 5,028 179 11,463
1971 6,149 4,885 103 11,147 7

1972 5,666 5,567 102 11,335
1973 5,086 6,109 106 11,301

1974 4,714 5,923 81 10,718
1975 4,095 5,278 79 9,452
1976 41,718 6,087 97 10,902 ?

1977 4,356 6,273 102 10,731
1978 4,007 6,657 117 10,781
1979 3,857 6,584 117 10,558
1980 3,619 6,798 119 10,536
1981 3,133 7,107 112 10,352

IAnnual production totals are from quarterly data based on 13-week

periods approximating the calendar quarter.
2 Over 12 inches in width.

Source: U.S. Department of Commerce, Bureau of the Census.
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Wool imports have increased the most of the three categories
since 1972, reaching $106.4 million in 1981, or 13 percent of
total shioment value. Table 34 lists imports of raw wool to
show that actual consumption decreased drastically from 1969
to 1974, then recovered for several years vntil the poor
years of 1978 and 1979. The last two years show strong .
growth in wool imports, and shoulu be of concern to both the
woolen/worsted !ndustry and industrial mobilization planning.
Table 35 takes another look at wool imports from the stand-
point of content of total imports. Woven fabrics account for
25 percent of total wool imports, and wearing apparel is 36
percent of the total. Both these statistics bear attention
by the domestic woolen/worsted industry, and are related to
the ongoing trade negotiations and multi-fiber arrangements.

TABLE 34. U.S. IMPORTS OF DUTIABLE AND DUTY-FREE RAW WOOL
FOR CONSU tPTION, CLEAN CONTENT

(1,000 Founds)

Year Dutiable Duty-Free Total

1969 93,230 95,664 189,187
1970 79,810 73,325 i53,134
1971 42,682 83,893 126,575
1972 24,790 71,849 96,639
1973 19,587 40,694 69,281
1974 11,800 15,147 26,947
1975 16,605 17,021 33,626
1976 38,387 19,076 57,463
1977* 36,303 22,655 58,958
1978 27,000 23,404 50,404
1979 20,283 22,047 42,330
1980 30,491 25,992 56,483
1981 48,106 26,146 74,252

* Beginning November 1977 duty-free wools include all 46's and
coarser grades of wool by Public Law 95-162.

Source: Compiled from reports of the ,Bureau of the Census.

The emphasis on fabric production for this study was to
evaluate military demand as represe ted by the scenario
functions against domestic production. The foregoing data is
presented to illustrate svme of the actors impacting the i.
domestic textile industry that may have greater implications
in the future. For the present, the cc parison of military
demand to domestic production must b• prefaced with the
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TABLE 36. BROADWOVEN DMeWND VS. PRODUCTION

(MK Square Yards)

1980 1961 Z Change 4 '1 hlacecl.. 2 481
Production production '80-'8s Total Demand Volume

Cotton Duck & Allied
Fabrics., including 93.0 94.5 1.6 .6 9.3 9.84 I-
Combed Duck (22111)

Cotton Sheeting & Allied
Fabrics, Coarse & 752.8 724.7 (3.7) 4.5 10.9 1.50
medium Yarn (22112)

Coteto Print Cloth Tarn
Fabrics (Carded Yarns 1,720.5 11440.1 (16.3) 5.9 11.9 .833
28's to 42's)(22113)

Cotton Colored Yarn
Fabrics Toweling, uapped. 1. 180(es.) 3.8 .32
Ulanketig (22114)

Ftis Cotton Fabrics, .
Combed & Fine Carded 111.4 64.8 (41.8) .4 4.8 7.41
(22115) 

....-.

Other haven Cotton
Fabrics & Specialties 600(est.) .03 .005
(22116) .. :

Mam-de Fiber - 1002 -* ,
Filmnt Yarn - Chiefly 1,206.9 1,033.2 (14.4) 6.4 23.8 2.30
Rayon and/or Acetate and/or 1-. 1

Nylon Fabrics (22211)

Meansde Mar - kll
Other filament Yarn 2,773.6 2,859.5 3.1 17.7 5.0 .18
Fablice (22212)

Hematde Fiber - 100% Spun
Tarn, Polyeacer'llends 4,342.9 4,5 08. 3.8 27.9 14.4 .32
with Cotton (22214)

Hameada fiber - All
other SpSun Tarn fabrics 1,121.0 1,330.3 18.7 8.2 45.4 3.41
(22215)

Combinations 1 Mixtures L..
of Filament Spum 763.9 970.0 27.0 6.0 3.2 .s,
Yarn Fabrics (22216) 739 900 2. . . 3

Voolen & Worsted Fabrics 20.9 188.6 (7.0) 1.2 10.1 5.36
(22312) 8. 7) 21 3
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understanding that the development of aggregate textile
demands came primarily from data obtained. The total demands
for each scenario were calculated using the forimIla in
Appendix I.

The comparison of total military broadvoven demand in peace-
time to 1981 reported production is contained in Table 36.
The same broadwoven categories listed in Appendix S were used
to illustrate major segments of broadwoven production. This
appendix illustrates peacetime demand totals for each SIC
category. For the 120 military fabrics involved in the
study, each was analyzed according to the specification and
placed in one of the SIC groupings. This analysis was per-
formed by KSA's textile group and improves the comparison to
domestic production. As cdn be seen in Table 36, there are
only three categories of broadwovens that demonstrate greater
than a five-percent demand against industry-reported
production.

S.I.C. Code Category

(22111) Cotton duck and allied fabrics including
combed duck.

(22115) - Fine cotton fabrics, combed and fine

carded.

(22312) - Woolen and worsted fabrics.

Two of these three areas were anticipated, the cotton duck
and woolen and worsted industry segments, yet all three do
represent potential problem areas because they are Lhe three
smallest categories of broadwovens undev consideration, the
smallest being the fine cotton fabrics' segment at 64.8
million square yards.

The cotton duck segment is understandable due to the fact
that many duck fabrics for commercial items are synthetic
blends. The military does procure some blended duck fabrics,
but the majority of annual procurement is still cotton duck.
Table 37 lists DPSC 1983 forecasted procurements for duck
fabrics, and shows the percentage relationship to total GFM
yardage projected for procurement. It is clear that cotton
duck procurement far exceeds synthetic duck fabrics, 98
percent to 2 percent. It is also interesting to note that -
total duck fabrics will make up approximately 12 percent of
total GPH procurements for 1983. 7

The woolen and worsted industry segments are shrinking
rapidly as the imports discussed earlier have an impact.
Consolidation will continue to reduce the total number of
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The military demand for wool and worsted products is a func-
tion of two areas--dress uniforms and blankets. There are

* other products with a wool or worsted content, but those are
* the major items which generated the study demands. Because

for this study, dress uniforms were not considered at full
mobilization, the demands on that product segment are not as
large as might be expected.

To look at the same relationship of peacetime production to
the demands represented by the full mobilization scenario,
Table 38 was generated. The same three categories are, of
course, the mosc demanded, yet the factors of demand are not
as rignificant as the direct increase in manpower developed

Sin that scenario. Only one other category represented a
Sdemand against peacetime production greater than fi;e

' percent, manmade fiber - all other spun yarn fabrics (22215)
at 6.58 percent. This particular category is paztially a
function of market demands for specific fabricatinns, and its
volume could easily be increased by shifting mill
capacities.

Though the demande represented by the study scenarios do not
Srepresent significant problems for the textile broadwoven

"industrial base to respond to, it is educational to look at
the textile industry in terms of general capacities for
broadwovens. If the roughly 260,000 broadwoven looms in the
U.S. are considered in terms of production flexibility, some
interesting values for broadwoven productive capabilities are

j obtained. Table 39 oa the following page lists looms in
place and loom hours.

*: First consider the basic relationship of fly-shuttle and
shuttleless looms, which is undergoing a virtual revolution
"in the industry today. The figures below give some
indication of how shuttleless weaving has impacted the
industry, with productivity increasing 26 percent in the 1970
to 1980 time fra; a with a corresponding reduction in looms in
place of 27 percent.

*ftft
1970 1980 Change (%)

U.S. looms in place (000) 336 246 - 27
Production (billions)

* linear yards 11.3 10.4 - 8
square yards 14.1 15.4 + 9

Productivity (yard/loom/week) 672 846 + 26
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domestic participants in this sector. In some cases, som
U.S. wool textile mills are operating below 50 percunt, and
only the upper end of the wool flabric market shows strong
demand. As of October, 1982, there were 169 wool textile
mills employing roughly 20,000 people, with the two southern
st-ates of South Carolina and Ceorgia producing ever half of
the total U.S. production, about 93 million square yards in
1981L.

TA=L 37. DI'SC FORECASTED PROCUREMENTS
FISCAL YEA2 1983

DUCK FABRICS
% Total

MIL Spec Category Weight Total Yards GFll Yards

Cotton Yard Goods 44,545,000
C(.C-D-950 6.10 23,000
miL-c-~436C5 7.50 714,000
CCC--t.-419 8.25 278,000
MIL-C-7214 8.75 21,000
MIL-C-1418C1 9.85 2,638,000
CCC-C-419 9.d5 84,000
CCC-C-428F~ 12.29 18,000
CCC-C-419 14.35 400,000
CCC-C-419E 20.74 13,000
CCC-C-D-950 20.74 90,000
CCC-C-419 23.93 42,000
CCC-C-419 28.71 14.000

4-,335,000' 9.73%

Synthetic Yard Goods 2,875,000
MIL-C-7219 7.25 44,000
mIL-C-10799 9.85 5,000
CCC-C-419 11.16 20 '000

6 9, COW2.40%

The major issue for the woolen industry, however, remains
survival. Two major integrated woolen system mills discon-
tinued operations in 1982, though one was considered a very
progressive company by continually upgrading machinery and
equipment. Woolen manufacturers are remaining competiLtive by
using the f laxilhility of their machinery to produce )lended
fabrications, but the imports from Japan, Italy, and Korea
have increased significantly and threaten the U.S. industry.
Total 1981 imports of woven wool fabrics in the category
chief value other fibers combined with wool" from Italy

alone amounted to 86.9 million square yards, over one-half of
U.S. wool apparel fabric production.
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TABLK 39. U.MS IA AND LOCN K0 1 HOURS
OMU D IN BEOADIOYU FIARIC MILLS

Loons In Place Loom Hours Operated (000) .

Rrs./Loom

1979 let Qtr. 276,450 456,247 1.650 -

2nd Qtr. 273,776 453,805 1.645

3rd Qtr. 268,377 415,131 1.547

4zh Qtr. 268,296 461,346 1.608

1980 1st Qtr. 265,756 446,926 1.682 3
2nd Qtr. 262,326 418,848 1.597

3rd Qtr. 260,267 377,343 1.449

4th Qtr. 255,754 397,349 1.554

1981 lot Qtr. 262,506 394,369 1.502 p
2nd Qtr. 260,199 388,372 1.493

3rd Qtr. 255,837 374,478 1.464

4th Qtr. 250,966 348,858 1.390

1982 lit Qtr. 246,075 341,351 1.387 I

2nd Qtr. 240,157 326,358 1.361

1
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TABLE 38. BROADWOVEN DMIAND VS. PRODUCTION

(Mi Square Yards)

falaia
1980 1981 Z Change Z '81 Scenario Z '81

Production Production '80-'81 Total Demand Volu=e

Cotton )uck & Allied
Fabrics, including 93.0 94.5 L.6 .6 14.1 14.92
Combed Duck (22111)

Cotton Sheeting & Allied
Fabrics, Coarse & 752.8 724.7 (3.7) 4.5 16.4 2.26
Medium larn (22112)

Cotton Print Cloth Yarn
Fabrics (Carded Yarns 1,720.5 1,440.1 (16.3) 8.9 16.8 1.17
28's to 42's)(22113)

Cottoa Colored Yarn
Fabrics Toweling, Napped, 1,180(ear.) 6.0 .51
Blanketing (22114)

Fine Cotton Fabrics,
Combed & Fine rarded 111.4 64.8 (41.8) .4 7.3 11.27
(22115)

Other Wovea Cotton
Fabrics & Specialties 600(eat.) .03 .005
(22116)

Maumade Fiber - 100%
Filament Yarn - Chiefly 1,206.9 1,033.2 (14.4) 6.4 40.5 3.92
Rayon and/or Acetate and/or
Nylon Fabrics (22211)

Manmade Fiber - All
Other Filament Yarn 2,773.6 2,859.5 3.1 17.7 10.1 .35
Fabrics (22212)

Manmade Fiber - 100% Spun
Yarn, Polyeiter Blends 4,342.9 4,508.5 3.8 27.9 17.7 .39
vith Cotton (22,14)

Hamad. Fibev - All
other Spun Yarn Fabrics 1,121.0 1,330.3 18.7 8.2 87.5 6.58
(22215)

Combinations & Mixtures
of Filament & Spun 763.9 970.0 27.0 6.0 4.7
Yarn Fabrics (22216)

Woolen & Worsted Fabrics 202.9 188.6 (7.0) 1.2 18.8 9.97
(22312)

118

/ -



ei

45 r..

(4~~~~ Go0.1 -1 L

%n C6n

w d 43 a4 a4 m a, a'aa a 0 1.
*1 X

s4-4 at;'~i t~~ 3 0A 0

a~r " 0 0

0~~~~~- 40 0WrtC 4 C - n- 4
'a a 0

0

x4 "4 a an an a An a %%a Na-A0

g -
jwho %1..

"4

N~-4 C~-O%(VOi 4.

(p0- f% 0 a C % ( -1 %a 0%(4 en
a3 0i T to aa a4 aIS toa. -e fnV04 0 * W o % I

0 o 604 ; -a .0 .0 ;P% .4 JGI

W as. to U'r(4. *a~1A. 00.
.O (a a a(a

04 m .0 a0
t^ 1 C- -- = $

00 0
Ad4 W4 00
01 W a" b0

'Cc -t-4 4r

ia. 22 22 A 00
w V >1 v4 41. '

A 'a 01 v~P%

"M. to 40 1 D
0A an. 0-4 g"ca 4

W , l 1 %INOt C0I%C0 0C en C0 - ~ 4 co>0%0 0 In M -0.0 c
A V14f% @1~CC7C' a~ 41 ca U A 0

'tc A(n M.1% (.) 2C 4 '0 C3 raW1 04 4, T C 0 4 -.4
Pa "40 w~ 'C 0 0 P% -

1 "01 0 U01

I" .,-.4 U > 1 '
01 8.Q IA 0 c

to 'a 'a 4Iot 04 4 . 0 u .0- 01 m .0.
0t r 0n 'ai nV 0% % l ý t o * go 0a 0 s

I I tOA. 0 IV
IV.4 3 0 0 0 0 0 * 0 41 aA 4J 010 0 1

"4'a ýf -01 0a
I-41-4k

01 U ~ 'a 'a01'I



//

There is no question that the U.S. industry is moving toward //

shuttleless weaving, and a corresponding trend is toward
wider fabrications that these looms can accommodate. The
majority of these shuttleless looms are foreign-made, and
Appendix V is Textile World's latest chart on available
shuttleless weaving machinery. 16  A few facts for considera-
tion on the four major weft-insertion categories: air-jet,
rapier, missile, and water-jet:

U.S. weavers currently have about 8,300 air-jet
weaving ma1..-1jniu Lu uVatit= cr on order;

There are now 8 different companies which market 10'
different air-jet machines;

- About 25,000 rapier looms are operating in U.S.
plants or on order;

- Rapier versatility enables weaving filament/spun
combinations, woven textured polyester, corduroy,
printcloth, denim, bottomweights, and uphol-
steries;

- Sulzer alone has installed 20,000 missile weaving
machines in the U.S;

- Missile looms of the 130-inch and wider models
control the wide sheeting market and can weave
double widths of denim greater than 60 inches;

- Air-jets are the fastest and most economical but
are currently limited to hydropholic filament
yarns.

If we consider fly-shuttle loom capability only, given the
fact that the majority of looms in place in the U.S. are in
that category, Table 40 is one illustration of capacity based
on a sample of domestic manufacturers. That breakdown alone,
by loom width and estimated prcduction variables, gives the
capacity of over 10 billion square yards for broadwovens.
Due to the flexibility of these fly shuttle looms, it can be
assumed that they will be available for conversion to milL-
tary fabrications in the event of an emergency. Since total
broadwoven demand represented by the maximum study scenario
was 750 million square yards, that demand equals 7.5 percent
of the br-)adwoven production capacity represented by fly-
shuttle looms alone.
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the highest weight per square yard fabrics, with a #4 duck
having a weight of 24.5 ounces per square yard, and a #12
duck 11.4 ounces per square yard. If the assumption can be
made that there are three general weights ranging from 6 to
26 ounces per square yard, and that any duck fabrication in -
the light (6-10) or medium (10-16) range could conceivably be
produced on a loom which normally weaves a heavy denim or
upholstery fabrication, then a significantly greater capacity
exists in the industry for the manufacture of duck cloth.
The range of duck fabrics heavier than 16 ounces per square
yard would require the heavier looms which are in place and
currently represent a portion of the peacetime production B
level of 94.5 million equivalent square yards. Table 44
takes a look at how much duck fabric of each weight range is
procured by DPSC, and the results are that the heavy range of
duck fabric represents less than 5 percent of the total duck
yardage projected for procurement in 1982 and 1983. How
closely these procurements reflect actual duck usage in .
military items is not known, but it is assumed that since the
study items contained 15 tents and 3 tarpaulins of duck
manufacture, that this procurement relationship is fairly
accurate.

TABLE 44. DPSC FORECASTED PROCUREMENTS
FISCAL YEARS 1982 AMD 1983

DUCK FABRICS

Volume (ESY)
Duck Weights FY 1982 (Z Total) F1 1983 (Z Total)

Light (6-10 oz/sq yd) 3,552,000 (83.1) 3,807,000 (86.5)
Medium (10-16 oz/sq yd) 491,000 (11.5) 43q,000 ( 9.9)
Heavy (2 16 oz/sq yd 233,000 (5.4) 159,000 ( 3.6)

Total 4,276,000 4,404,000 (+3.8%) -

Cotton Yard Goods 4,205,000 (98.3) 4,335,000 (98.4)
Synthetic Yard Goods 71,000 (1.7) 69,000 (1.6)

There are other considerations for a reduced dependency on
the heavy cotton duck fabrics, some areas of which NLABS is
involved. Blended duck fabrics have increased in their
acceptance for military products due to weight reduction and
durability. These fabrics are capable of accepting the
finishes associated with tentage specifications, and
certainly represent the ability to be produced on a volume
scale by the textile industry. The other interest area as an
alternative to duck for tent fabrication is nonwovens, such
as the "EVOLUTION 3" product now being tested at Natick.
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The same analysis can be made for shuttleless loom broadcloth
capability as illustrated by Table 41. Given the four
methods of shuttleless weaving mentioned and an expanded
industry sample, the square yard capacity is 5.7 billion
square yards, again sufficient to satisfy the total military

.broadwoven demand in the study scenarios. Shuttleless loom
production, however, is not completely acceptable for produc-
tion of all military specification fabrics, the most notable
exception being parachute cloth. NLABS is involved with
testing 60" fabric produced on shuttleless looms for aerial
delivery equipment. An acceptance of this fabric would
greatly improve the industry's capability to satisfy para-
chute cloth requirements*

The woolen and worsted capacity of shuctleless weaving equip-
ment is represented in Table 42. The total capacity of 193.5
million square yards is also sufficient to satisfy the study L
demands of 18.8 million yards of full mobilization. Again,
this analysis only considers the capacity for woolen and
worsted production with those shuttleless looms considered
acceptable for that production.

The final comparison of industry capacity to military demands V
is a look at duck fabrics, which may represent the greatest
problem for the textile industry to respond to. Table 43
illustrates the estimated capacity for the various duck . --

fabric categories, totaling 129.6 million square yards. The
maxi-mm scenario demand of 14.1 million square yards equates -

to 10.8 percent of that productive capacity. V

TABLE 43. DUCK FABRIC CAPACITY

X 1,000
Estimated Estimated
Number of Annual

Fabric Looms Square Yards

Army Duck (Plied Filling Only) 500 22,800
Plied Warp Duck 1,350 66,000
Single Warp Duck 825 40,800

Though the concern about duck fabric was very evident in
Dr. Kennedy's report in 1973, much has changed in the
industry in terms of product flexibility and productivity.
Another way to look at the duck situation is to consider that
the plain weave duck fabric does not represent significant- L-
problems for a great majority of the fly-shuttle looms
already operational.

The duck question is really a function of weight, and duck

fabrics are numbered accordingly. Lower numbered ducks are
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Thosgh finshing plants are very capital intensive and require '
equipment and machinery that lasts on the order of 20 or more ",
years, there is a degree of convertibility associated with
some of the equipment.

Regarding specific military finishing requirements, industry 0
members felt that there were no problems with the availablity
of fluorocarbon water repellent finishes, with at least two
major domestic suppliers. Additionally, the technology
related to this finish process has been around for a while,
as synthetic outerwear has received this finish for years.
The equipment associated with water-repellent treatments is .
convertible to other finishing processes.

For infrared reflectance properties, there is basically one
standard approach and, therefore, a more limited industry
potential for satisfying increased military demands. How-
ever, it was agreed that sufficient capacity either existed
or could be converted to accommodate demands. Vat and acid
dyes are used to maintain the IR standards on cotton/nylon
blends. There are only one or two,-dyes in the correct acid
ranges that meet the government IK specification, and it
takes upwards of three months to build up dye inventory.

Energy availability is considered a major factor in finishing
operations. Recent EPA water standards actions have created
some apprehension within the industry, as the Federal Govern-
ment has directed that individual states should enact water
regulations.

Sources for a considerable portion of dyestuffs for vat dye-
ing are located outside the United States, primarily in --

European countries. This subject; of sources is discussed
also in a later section. The vat dye requirements are, to a
great degree, related to fabricaiions involved in dress I
clothing, and are, therefore, not as critical an issue for
mobilizaton.

From the Defense Department perspective, a potential problem
area involves the camouflage printing on the Battle Dress
Uniform (BDU). If the fabric is woven on shuttleless looms L
and the tension across the cloth is not maintained, tight
centers and loose selvaged edges could result in different
dye sets. With regard to woolens, there are not too many
pzoblems, mostly concerns associated with woven end wastes in
the cloth. There are also some shading and streaking
problems on certain poly/cotton blends for specific end-use
items requiring good zolorfastness.
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No-nwovens hAve the appeal of weight reduction, disposability
if required, and the most significant advsntage over a woven
fabric of volume production consistent with the NLABSI aim
for item mass production.

R. Finishing Production

The last segment of the textile industry is finishing, and
that area is almost a complete industry in itself if consid-
eration is given to all the different finishing processes
involved. Appendix W is a listing of the major finishing
processes broken down into primary categories, and Appe, ndix X
is a listing from Davison's Blue Book of finishing mills in
the U.S..by major process. 1 7

The following terms are used to categorize finishes: wet,
dry, durable, nondurable, physical (or mechanical), chemical,
pure (unassisted, mechanical), additive (assisted), sub-
tractive, chemically modified.

It would be very difficult to establish specific industry
capacities against the military demands represented by this
study. The basic definition of finishing lends itself to a
wide range of processes and operations: any operation for
improving the appearance and usefulness of the fabric after
it leaves the loom or knitting machine.

The-e are three primary chemical areas to consider for
finishing processes: -'xiliaries; lamination; and polymers
and resins.

- Auxiliaries are finishing aids related to softness.
They are wetting agents which help process the fabric
and provide aesthetics.

- Lamination uses solvent chemicals as the process is
organic.

- Polymers and resins. Polymers are derived from organic
ethylene, which is achieved at the first crack of oil
refining. Resins are used primarily for permanent press
processes.

Finishers were questioned regarding the capacity of their
industry and problems associated with meeting government
specifications related to finishing. There were some
responses related to problems, but the primary issue of meet-
ing mobilization demanda was not considered to be a problem.
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Industrial capability relative to military needs can be
illustrated in much the same way that textiles were. The
study items can be divided into general apparel categories -

relative to U.S. production as reported by the Department of
Coinerce (DOC). An attempt was made to categorize as many
items into major groupings as possible LO simplify the
relationships between military items demanded and coimmercial
items produced. Some categories correlate very well, while
others are a result of specialty military equipment items
that have no commercial counterpart.

This category breakdown is illustrated in Appendix Y,
indicating the number of study items in each category. As
much as possible, study items were grouped according to
construction methods and not necessarily by item description.
Each category in that Appendix contains a listing of study
items. This facilitates comparison to reported apparel '

production by Standard Industrial Classification (SIC) codes,
and also enables comparison in a general way to apparel
industry capabilities.

To establish a basis for comparison, Appendix Z outlines the
domestic apparel indus try in terms of SIC codes and number of ~
establishements by product description. This chart gives/
some idea of how production is grouped for reporting.
purposes, and the number of manufacturing facilities involved
with each product. The next step in comparison of production
to military demand is an estimate of domestic production by-
grouping SIC code elements into categories comparable to
those representing the study items listed in Appendix Y.
A?pendix AA relates production to these apparel categories.

The military demands for apparel and equipment items were
generated by the same formulas used to develop total textile
component allowances by individual product. The formula
calculated a unit demand for each scenario increment before
it multiplied each with an allo,.ance to generate the textile
demands.

Therefore, these item demands are subject to the same
variables discussed in an earlier section regarding service
growing factors, item replacement factors, etc. The most
important consideration for total apparel item demand is that
dress uniforms are not calculated in the full mobilization
scenario, resulting in two categories to zero out completely
as far as a requirement. Table, 45 is a printout which
quantifies these apparel and equipment category demands for
all scenarios. The quantities in Scenarios B, C and D
represent approximate annual category demands, as the largest
incremental scenario demand would indicate only a six-month
figure, and they were therefore doubled.
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I. Apparel

The 261 study ena-items prepared by NLAES are the result of
the entire textile process. The apparel industry represents
the last link in this chain and is as critical to the mili-
tary system for products as the textile industry. Though not
all end-items are by definition apparel, there is no sub-set
of the apparel industry with specific definition as "equip- _
sent manufacturers."-

The value of shipments of the apparel industry in 1981 was
$50.7 billion, an increase of 8.6 percent over 1980, but an
increase of only 0.5 percent after inflation adjustment.
This industry employed 1.25 million people (6th in manufac-
turing employment) at the end of 1981, but total employment
has been declining since 1972 at a compound annual rate of
0.9 percent. The apparel industry is the country's major
manufacturing employer of women, who make up 78 percent of ~~
the total work force. Wage rates of this industry are among
the, lowest of all the U.S. manufactadring sectors. Imports
have seriously affected this industry as well; the value of
apparel imports increased 15.4 perzent in 1981 while industry
shipment value increased only 8.6 percent.

The apparel industry is composed of many different types of
manufacturers that are defined to a great degree by their
concentration in major market segments. Trends change from
year to year and shift performance of these apparel segments,
resulting in many companies going out of business. There are
roughly 31,000 apparel manufacturers in the U.S., all
affected to some degree by demographic patterns, styles, and
fashions, and most of all consumer interests. There is a
trend toward consolidation into larger and fewer apparel
companies to take advantage of marketing strength, manage-
mnent, financial resources, and lower costs.

International trade issues regarding the apparel industry
were established by the Multilateral Tariff Negotiation (MTN)
in 1979 and scheduled to begin in 1982. However, the renewal
of the Multi-Fiber Agreements (MFA) has delayed these
international trade guidelines, with domestic apparel
manufacturers relying strongly on their extension. U.S.
apparel exports also rose in 1981, but only at a 9.8-percent
rate compared to 30.0 percent from 1979 to 1980. The apparel
trade deficit increased at a compound annual rate of 14.1
percent from 1972 through 1980. The industry is clearly in a
survival position similar to textiles' position with respect
to imports and trade deficits.
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Those three appendices (Y, Z, AA) do not represent exact
comparisons, however, due to the necessity of combining SIC
ccle groupings and military items into categories. They do
represent a reasonable effort to quantify military end-itemj demands for more than just peacetime. Despite all the
assumptions which were made either by KSA or NLABS regarding
the accuracy of available logistical data on end-items, this
relationship, as a minimum, is the best available approxima-
tion of how various mobilization scenarios might impact on
apparel demands.

I Table 46 completes the analysis by comparing the domestic
production to peacetime military demand, and showing the
percent of domestic production involved. There are only two
categories which indicate tny cause for concern--double-
needle shirts and tents. The shirt category indicates aj military peacetime demand of 10.5 percent of domestic
production. When this same comparison is made to the largest
demand for double-needle shirts at M+30 of scenario D, the
military demand repr-sents 72 percent of the indicated
peacetime production. This is a significant demand on those
apparel manufacturers with that capability, but not beyond

-. even the reported peacetime capacity. Figure 11 charts the
demand for study itc- double needle shirt products for the
four scenarios.

The other area of concern strictly from the standpoint of
comparison to peacetime production is tents. The peacetine

j military demand represented by this study is 18.4 percent of
the reported domestic tent production. When the same produc-
tion figure is compared to the much greater demand for tents
at M+30 of the fuli mobilization scenario, the demand
"represents 108 percent of production. Again, this relation-

7. ship is cause for concern on the part of NLABS and industrial
mobilization planners, but there is some explanation to go
with the numbers. First of all, Dr. Kennedy's report went
into detail about tentage demands of the Quartermaster Corps
in World War II and Korea, and production shortage conditions
did prevail.

It is true that tent manufacturing is not similar ýto a
standard apparel construction product, and in some ýcases
special industrial sewing equipment is required. However,
domestic production figures are related to two very dis inct
markets, those of recreational and camping tentage, an• the
rental tent segment. What has not been done is an exhaustive

k. survey to calculate the total capacity of all segments of the
apparel industry to produce tentage items. The issu• of
conversion becomes very Important if that capacity is not
found to exist with a production potential greater than
reported.

L
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TABLE 45. IT24 DEM.ANDS APPARL/,QUIPIENT CATEGORIES

Product Number of

Category Study Items Scenario A Scenario B Scenacrio C Scenario D .

1 11 3,102,036 9,403,386 4,643,59t 1,787,190

2 6 4,501,400 7,644,7q6 7,328,694 30,939,988

3 5 173,340 ,389,85 ,214,662 0

4 6 925,980 2,518,776 1,238,544 0

5 12 5,679,R42 16,212,104 8,669,644 37,075,100

6 5 6,S2f,364 21,061,196 11,414,100 47,722,696

7 4 4,837,500 14,082,510 1,658,298 32,135,304

8 1 1,455,876 4,099,928 Z,050,866 9,723,966

9 19 2,061,735 5,389,892 2,896,454 11,774,044

10 9 1,170,024 4,760,107 2,669,136 10,520,180

11 12 1,004,700 2,726,290 i,490,866 6,354,110

12 3 8,948,928 28,282,164 15,185,558 43,004,498

13 17 3,843,086 13:869,638 7,155,242 22,594,742
14 19 2,490,096 3,657,866 2,000,780 7,694,266
15 18 3,143,580 7,235,014 3,936,280 16,380,410

16 39 4,123,426 15,984,498 8,857,742 35,751,416

17 10 2,226,476 5,807,212 3,154,170 13,152,752
18 15 221,364 590,428 331,8?4 1,306,680

19 1 41,580 103,154 4s,950 295,042
20 1 261,660 635,274 343,968 1,451,964

21 1 635,352 1,993,148 1,053,416 4,696,668

22 9 555,096 3,320,870 1,,28,632 343,302

23 7 5,271,661, 16,348,066 8,G91,306 43,736 -

24 1 427,044 1,002,214 501,332 .,377,018

25 1 2,050,296 5,809,438 3,145,574 13,277,748
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TABLE 46. GENERAL APPAREL CATEGORIES MILITARY DEMAND VS. PRODUCTION

Peacetime

Domestic Military
Product Production Demand

Category (000) (000) Percentage

1 521,064 3,102 .59%
2 42,720 4,501 10.5%
3 70,152 173 .25%
4 433,374 925 .22%
5 331,994 5,679 1.71%
6 780,190 6,926 .89%
7 785,280 4,838 .62%
8 63,072 1,456 2.31%

385,572 3,232 .84%10 .)•

11 56,892 1,005 1.8%
12 1,833,648 8,949 .49%
13 90,000 3,843 4.3%
14 338,172 2,490 .74%
15 -- 3,144 --

16 4,123-
17 -- 2,226 --
18 1,200 221 18.4%
19 22,795 41 .18%
20 61,388 261 .43%
21 31,302 635 2.02%
22 77,082 555 .72%
23 -- 5,271 --
24 208,944 427 .20%
25 539,172 2,050 .38%
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is to give NLABS some idea of how current government
construction techniques are viewed strictly from the perspec-
tive of alternative methods available to the industry. The
analysis did not reconmmend alternative methods 'which would
reduce the function or fashion of the seam or garment in any
way. The analysis was also performed without full awareness
of which individual construction procedures applied or con-
tributed to the technical requirements of CRITICAL,
ESSENTIAL, ANiD DESIRABLE, categories assigned to individual
government items of CIE.

Though there are numerous views from industry regarding the
actual specification document which governs the manufacture
of any apparel product, the analysis was made strictly from
the standpoint of compliance with industry. established or
available technology and procedures. In general, the mili-
tary specifications reviewed are beneficial as written to
apparel manufacturers and do not violate coimmon construction
techniques.

KSA is aware of the Value Engineering Change Program (VECP)
program available to manufacturers on most apparel contracts,
and in no way intends for comments regarding construction
alternatives on the analyzed garments to influence that
program. The point of the exercise, and of 'the entire VEC
program, is to at least consider improvements to item
manufacture and performance. It would be highly unlikely
that any single group of apparel-experienced individuals
could maximize the total construction possibilities and raw
material utilization for an apparel product the first time
around. Even though all products go through extensive
prototype and field testing where changes occur and even
construction or material specifications may be altered, there
is almost always room for some improvement when it hits the
industry on a bid. It is NLABS' responsibility to support
such a VEC program and consider it an attempt on the part of
industry to assist with product improvement.

Appendix BB contains the comments relative to the apparel and
equipment items reviewed. This type analysis by an agency
not familiar with specific product properties or requirements
might be valuable to any specification-preparing agency
purely as another source to assist in having the best product
appear in the original specification. Another alternative
for an accurate first-time product specification would be to
involve apparel industry representatives at an appropriate
point in the product development stage where garment criteria
are required. This would benefit both the apparel industry
and DoD. DoD would benefit by having the best possible
product in its initial specification and avoid costly
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The tentage market, as far as military demand is concerned,
is very stagnant. Tents are not commonly used items in
peacetime, are constructed of heavy, coated fabrics and are
not disposable in nature. Tents have, therefore, a very low
demand in peacetime, and there is no incentive on the part of0
the apparel industry to generate significant capacity and /
commit assets toward tent manufacture. The market for tents,
therefore rests with the outdoor recreational demand, which
is being severely impacted by imports and losing ground.

The other market segment, the rental tent market, is 'limited
to about a half dozen primary manufacturers who produce the
huge tents used for outdoor social activities, county fairs,
and circuses* There is no question that both of these
apparel segments could convert rather easily to military
production, but at the same time they are almost guaranteed
to not have had imuch experience with military specifications
f or tent construction.

Tentage, therefore, does represent a potential problem are&
ifor meeting military needs, but only in a full mobilization
ýsituation as exemplified by this study. It imust also be
remembered that the study items list considered 15 tent
products and there are more than that in the total military
ýsupply system. Those 15, however, would probably be the most
demanded tent items in any mobilization, or at least the tent
*items requiring the most fabric for construction.

'Because the apparel industry is so large and labor intensive
ýrather than capital intensive, the total industry response to
mobilization requirements for clothing and equipment would be
'favorable. The conversion factor in apparel is imuch more
;flexible than certain areas of the textile industry, such as
ýfiber manufacturing and specialty finishing processes. The
,basic element of any item construction is the industrial
ýsewing machine along with a skilled operator that is plenti-
ful in the needed specialty. Conversion time is a factor
which is hard to predict, yet many segments of the industry
are similar either with respect to basic equipment or type
apparel construction techniques.

The major factor for conversion to produce all military items
for mobilization would be specialty equipment for items such
as tents. However, industrial sewing equipment is very
flexible and any product could be constructed with existing
equipment. The need for special equipment would increase
production and reduce conversion times.

In the course of this study, KSA reviewed several apparel and
equipment items from the standpoint of construction features
and compatibility to commercial production. The main purpose
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beat available in the industry. There is also no
question that du Pant went to considerable effort and
expense to demonstrate that their fiber had, properties
which satisfied or exceeded the specifications. The
point is that the fabric specification, by which bidders
bid and contractors must obtain their piece goods,
specifies a fabric with properties that can only be
achieved by use of one nylon fiber source.

During calendar year 1982, the Army experienced a
greatly accelerated logistical transition with a
specific product line involving this nylon fiber, the
Battle Dress Uniform (BtDU). With speciftc regard to
fiber capacity, this increased military demand did in
fact temporarily tax du Pont's special production
facility to produce the 420 nylon fiber. However, the
present du Pont capacity is considered in excess of the
government's predicted normal peacetime demand require-
ments, which have been derived by du Po~nt from fore-
casted government procurements over a five-year pe~riod.
These procurement forecasts for the BDU become very
significant for du Pont in determining nylon 420 capac-
ity, as du Pont has no existing comparable commercial
market for that fiber. Therefire, major du Pont deci-
sions relative to capitalization and capacity for this
fiber are directly related to government inputs.

In this regard, du Pont is acutely aware of the sole-
source concern and has made requests to the appropriate
government agencies to receive updated projected
demands. In addition, du Pont has expressed its readi-
neba to participate with the government in planning to
ensure adequate fiber supplies in mobilization and the
high-level fiber demands which could follow. Additional
Defense consideration for use of the 420 nylon in other
end-use items is also a critical factor for capacity
determination.

The implication of capacity shortage is only valid
should a six-fold increase in end-item demand produce a
f iber requirement beyond the ability of the sole-source
supplier to provide. This situation could apply to the
420 nylon fiber.

Avtex Fibers, Inc. is the only source of a precursor to
high-tenacity yarns which are used in carbonizing
processes to produce a permanently flame-resistant
fabric. The fiber is a chemically loaded rayon fiber
which can be used alone or blended with other recognized
flame-retardant fibers such as Nornex from du Pont. Th3
main advantages are that this fiber produces a fabric
which is breathable and absorptive as well as havinag
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modifications, and the in~dustry would benefit from having
assisted with the development of an item vhich ultimately
must be manufactured b:1 them. The obvious benefit to both
DoD and the industry in that the product is representative of
state-of-the-crt production and construction techniques,
which reducei, the problems associated with converting other
producers in an emergency situation. In addition, this
approach toward industry involvement would increase the
exposure which both NLABS and government procurement receive
from industry, and would possibly expand industry interest in
.the manufacture of government products..

The current involvement by NLUJS with the apparel industry
for specification coordination lacks incentive to guarantee
that initial products are the best comibination of apparel
industry technology and military requirements.

J. Problems in Meeting Demands L

The scenario printouts and graphs have adequately represented
the military demand for textile and apparel products for the
four-study scenarios. The various comparisons to industry
production attempted to illustrate that the domestic indus-
trial base for textiles and apparel is vast and more than
adequate to satisfy projected military demands. There are no
"*bottlenecks" or "varý-stoppers" from the standpoint of com-
paring aggregate military demand to domestic production, even
considering that t~extile and apparel industrial production is
running well below normal peacetime levels. These compari-
sons have not accounted for the obvious increase in produc-
tive capability for both industries should double or triple
shifts be required to meet increased military demands.

Though there are no "process bottlenecks" which appear in a
direct comparison of aggregate military demand to domestic
production, there are several considerations which deserve
mention and NLABS' attention. All of these comments are made
relative to establishing and maintaining a mobilization
capability for textiles and apparel.

I* Sole-Source Fiber Producers

The most significant concern involves the procurement
system dependency on sole-source suppliers for raw
materials (fiber) or products (parachutes). With
respect to fiber, the most heavily procured fabric today
is a 50/50 cotton/nylon blend used for the new camou-
flage battle dress uniform. The 50 percent nylon staple
is a fiber developed by du Pont for which there is co
other domestic source. There is no question that the
fiber has properties which NLABS feels are the most
appropriate for the finished fabric requirements or the
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For instance, the basic chemical used in the manufacture
of the Avtex carbonized fiber described earlier is
obtained from Japan. Avtex does have patents on the
chemical and is considering its own production. There
are other cases of fiber companies and textile finishing
companies that report that some chemicals are sourced
off-shore. These examples do not necessarily reflect
immediate mobilization problems, as some fibers are not
yet found in military CIE items.

- For Hoechst Fibers Industries, minor finishes -

and additives are imported from Europe, and a
flame-retardant chemical in also obtained off-
shore.

du Pont sources cobalt from Africa, though
it states that cobalt is listed on the
Strategic and Critical Materials Stockpile.

- Some chemicals involved with the infrared
reflectance requirement are not produced
domestically. Some substitution of dyes can
be used with a resulting minor loss of reflec-
tance capability.

- Specific vat dye chemicals are not available
domestically.

The issue involved is availability of specific chemicals
required for fiber proders and finishers of military
fabrics. For instance, it takes approximately 90 days
to produce the dyestuffs for the K,;Y, and 6 months for
the Army dress green uniform. Ava-'•.ality of chemicals
is critical. Addleonal in-depth resbarch would be
required to determirL• specific chemical shortages and
domestic chemical industv, capabi:itiel. NLABS is in a
position to resolve some of these sourcing considera-
tions in the R&D stages. To accomplish this, increased
industry coordination would be recommended, primarily
from the standpoint of avoiding production bottlenecks
in mobilization. It is recommended that NLABS sponsor a
project to identify the major chemical needs for satis-
fying military technical specifications in clothing and
equipment items. Such a study should consider the
mobilization demand and domestic availability.

3. Petrochemical Feed Stock Distribution

Observers of the fiber/textile industry note that the
raw materials from which noncellulosic manmade fibers
are derived are petroleum based. This implies these
fibers are subject to problems involving disruption of
crude oil supplies, especially those originating from
Mideastern/African sources.
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improved aesthetics. Current government dependency on
this fiber is unknown since most flame retardant
materials use the du Pont fiber Nomex. In addition,
this fiber has not experienced the commercial
availability as has Nomex.

These two illustrations of sole-source fiber potential
may not be the only cases with respect to all goverment
procurement textile items. Celanese has developed a
fiber called polybenzimidazole (PBI) which has a unique '."
set of high performance prc¢erties. It is used in the .
NASA program and is expected to replace asbestos, but
there are limitations, such as price and dyeing range,
which prevent PBI from large scale use for CIE items.
Another new specialty fiber which has potential military
applications is Ryton* from Phillips Petroleum Company.
Its features include outstanding heat resistance,
excellent chemical resistance, and self-extinguishing
flame retardancy. Possible applicationi range from
woven and nonwoven filter fabrics to protective
clothing. The point is that once an increased demand
beyond existing capacity is reached, the procurement
system has no choice but to accept an alternate product,
thus, not remaining within the product specifications.
If this condition is acceptable in a period of increased
need for a product to perform as specified, some
consideration should be made in peacetime for exactly
what alternative products would be acceptable. The
ideal solution would be for NLABS in the R&D stage of L7
product development to establish specification
requirements for which there is ample industry capacity,
then agree to alternate products that meet or exceed
these original specifications, but for which there is
limited capacity. -

2. Fibez Chemical Sourcing

The next bottleneck concern also relates to fibers, but
involves the chemicals required for fiber production. A
later section discusses the petrochemical feedstock
issue as it relates to fiber production. The concern
here is for other chemicals required in the fiber manu-
facturing process. The U.S. chemical industry is a
vast industry covering an\ entire spectrum- of chemical
needs. It procures and produces according to market
demand as does any other 1nductry. The fiber industry "-
requires specific chemical• for their own production,
some of which are not obta ned domestically. This does
not mean that there is no• sufficient capacity within
the U.S. chemical industry to meet the needs of fiber
producers for specific chemicals. It also does not mean
that there is no domestic production of those chemicals,
but rather not of sufficient quantity to satisfy demand.
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supplies in an emergency. The President directed the
Justice Department with Department of Energy (DOE)
oversight to determine the legal, authority of the Execu-
tive Branch to act in such an emergencyi. This activity-
was part of the Energy Emergency Preparedness Act of
1982.18 Another activity of thi3 Act is to review how
the crude oil. stored in the Strategic Petroleum Reserve
(SPX1) would be distributed. The development, concept,
or administration of the SPR is presented in the
National. Petroleum C,,uncil's report, -Emergency Prepar-
edness for interruption of Petroleum Imports into the
United States."19

The National Petroleum Council (NPC), an advisory
coimmittee to the Secretary of the DOE, is composed of
members from all aspects of the petroleum or petroleum-
related industries including labor, consumers, and ...
government. As such, it has advised the federal govern-
sent on many occasions. In June of 1980, the NPC was
asked to analyze various issues relating to emergency
preparedness for a disruption of crude oil imports. The
report mentioned above was the result of this analysis.

In the NPC study, the DOE has chosen scenarios lasting
"from 6 to 12 months with import disruptions of 1.0
million barrels per day (MNE/D) to 4.6 uNBID. Disrup-
tions of less than 2 MMB/D were judged to be best
handled by competitive market mechanisms to aliocate
available crude oil. In disruptions greater than 2
MMBID, a stand-by program for allocation should be used,
administered by the Federal Government on the refinery
level. Figure 12 gives an indication of the range of
possibilities envisioned by the NPC to meet demandpar
shortfalls.,

In the less severe disruptions, the NPC concluded that
the competitive market mechanisms would be the most
efficient means for allocating crude for refineries.
Since various refiners, spread geographically across the
U.S., have different dependencies of imports, the use of
the free market to allocate supply would mean that some
refiners would bear more of the impact of a disruption.
A combination of a market clearing price, SPR supplies,
and conservation would eventually stabilize demand among
refiners, and ultimately the public. One could expect
the market-clearing price to reach very high levels as
the amount and duration of a disruption increased.

In severe disruptions (greater than 2 oMB/D), a stand-by
allocation program is recommended to spread the loss of
crude among all refoiners. This program would seek to
spread oil geographically with a market clearing price 3."
to achieve a common national crude oil run ratio.
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In 1970, 10 percent of crude oil imports into thc U.S.
representing 2 percent of domestic consumption cae from
the volatile Mideastern/A~frican sources. By 1980, this
area supplied 50 percent of U.S. crude oil imports
representing 25. percent of consumption. This situat ion
has been mitigated by the current worldwide recession,
shifts of U.S. imports to Latin American/Car..*bbeen
sources, art, conservation efforts.

U.S. crude oil imports of this magnitude put the nation
in a position of dependence and vulnerability. 7he.
degree of dependence is self-explanatory. The vulner-
ability comes from the strategic, economic, and social
consequences/damage ot a supply disruption. U.S.
.dependence on imports of crude oil is projected to
continue for the next 10 to 20 years.

A disruption of crude oil suppliers has an impact in
three significant ways:

1. The absence of petroleum products reduces activity
of all kinds.

2. An upward price surge occurs creating wealth
transfers, loss of productivity, and increased
inflation.

3. The nation is subject to military threats and
political coercion as countries supplying crude
attempt to influence foreign policy.

In the last 10 years, the United States has experienced
two major economic disruptions in crude oil supplies
from the Mideastern/African area-1973/1974 and 1979.
In response to the first disruption, a government
designed and administered allocation system was
developed. Military requirements are covered by the
Defense Production Act.18  Should a mobilization be
necessary, contractors of materials to DoD would fall
under the Defense Production Acts provisions for rated
orders, allowing fiber companies to receive the
petroleum feedstocks for the production of defense-
related fibers.

However, in a nonmobilization situation, fiber companies
would not have this status. In 1982, the executive
authority to allocate petroleum supplies in an emergency
(which was developed in response to the previous disrup-
tions) was not renewed. The Emergency Fuel Allocation
Bill'8 was passed by Congress, vetoed by the President,
and the veto was sustained. This does not mean, how-
ever, that there is no planning in place to allocate
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Priority users of an individual refinery's products
would receive some special consideration. Priority
users are those required for protection of national
defense, public health, and safety. As such, priority
customers would be assured of only their base period
volum."s.

Availability of petrochemical feedstocks is more of a
concern for fiber producers than available fiber produc-
tion capacity, should substantial increases in demand
for military products occur. Discussions with several
fiber companies about the effects of a disruptiun in
crude oil imports have indicated that all are adopting a
variety of contingency plans. Figures 13 and 14 provide
graphically the complexities and interdependent alter-
natives of producing the aromatics and aliphatics
utilized in making manmade noncellulosic fibers.

Given that present petrochemical/petroleum industry and
govertment planning Is on the level of crude oil alloca-
tion to refineries, fiber companies have developed
responses to handle the potential risk of loss of
supply. These responses range from backward integration
by du Pont into controlling a captive source of crude
and refineries (purchase of Conoco) to entering the
product streem at various levels te reduce dependency on
the petrochemical ind, stry. Several fiber companies
have spread their purchasing of feedstocks among several
refiners to minimize the impact of a disruption of
crude. Some fiber companies restructured their supplier
relationships with Conoco following its purchase by a
competitor (du Pont). Those fiber companies without a
strong relationship with an oil company (source of
crude) would be in a weak production as well as competi-
tive position in a less severe disruption where competi-
tive market mechanisms were allocating available crude.
The impacts of a disruption would occur quickly in the
first few months before any emergency management
measures would be fully effective. du Pont, a sole-
source supplier of several fibers critical to military
clothing and equipment, is in a relatively secure
position for fiber feedstock availability.

For the other fiber producers, planning as follows is in
place to handle a disruption.

1. Multiple sources exist among several refiners.

2. Bulk purchases are made of raw materials and
monomers to reduce exposure to refinery mix shifts
in times of shortage. For example, NPC predicts in
its study that refineries would reduce gasoline
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II Crude Oil '

Petroleum Refinery

Petrochemical Feedstock

Natural Gas Liquids- Petrochemical (Olefins) Plant

Petrochemical Raw Materials

Ethylene p-Xylene Benzene Butadiene Propylene

Cyclohexane or

EG DMT TPA ADA HMD AN PP

TT
Polyester Nylon 6 Nylon 66 Acrylic Polypro-

pylene

PFibers

Staple and/or Filament

Apparel Home Furnishings Industrials

- -------- ----- Consumer Applicatons------------

EG - Ethylene Glycol ADA - Adipic Acid
DMT - Dimethylterephthalate HMD - Hexamethylenediamine
TPA - Terephthalic Acid AN - Acrylonitrile
CL - Caprolactam PP - Polypropylene

Source: Arthur D. Little, Inc.

FTGURE 14. PETROLEUM TO FIBER PROCESS SEQUENCE
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4. Finishing Specifications

Another area of concern for mobilization is the finish-
ing specif ications for military fabrics. The concern-
is that the testing procedures aand acceptable levels are
not firmly established to guarantee equivalent results.

Though NLABS was involved with the development of a
standardization procedure f or color measurement, there
were instrumentation decisions made which have made it
more difficult for finishers to meet some specifica- .
tions. NLABS is in the position to establish finishing
standards which both meet design specifications and
enable industry to be flexible enough to convert expand-
ed capacity in the event of a mobilization. Infrared
requirements and dye --olorants become more critical in
combat than peacetime.Il

5. Procurement System Management

Conceptually, one would expect the design of a procure-
nent system to supply the world's major military estab-
lishment to be logistically efficient, with procedures
in place to quickly bring the country's industrial capa-
bility to bear in time of need. Structurally, the
military procurement system is fragmented among each
service, with DLA having the broadest authority. The
Defense Production Act covers, in general terms, proce-
dures for supplying the military requirements in a
mobilization.

It is the management of the peacetime procurement system
which is under question in this section. Congress has
established a politically popular program to support -
small businesses through a set-aside program, allocating
portions of procurement contracts exclusively for small
businesses "at competitive disadvantage" to bid on. The
original social goals of this program are difficult to
ascertain now. The impact of administering the small
business set-asides has a considerable influence on the
apparel industry's capability to meet military require-
ments in a mobilization.

The OMB has lumped together textiles and apparel related
items in determination of a category for a dollar amount
of procurement to be set aside for small businesses. As A
most textile companies with the capability to produce
the fabrics required are not small businesses under the
rules of the Defense Acquisition Regulations, the
preponderance of the dollar amount falls into the
apparel-related item section.
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production by 22 to 38 percent. Post-gasoline
production can be shifted to emphasize aromatics
(benzene) from the remaining reduced product
stream. This would dramatically increase the
market clearing price for the material utilized in
the production of nylon.

3. Fiber companies use flexibility in allocating
chemicals among the various end-use products they
produce. This would allow fiber companies to meet
military fiber needs by internal allocations at the
expense of nondefense customers.

4. In the absence of a military priority, allocation
of chemicals is done based on economics of each
individual plant. Individual plants are not tied
to specific refineries, exempting them from the
disproportionate geographic impact of a disruption
in crude oil imports.

5. Judicious stockpiling of feedstocks and bulk
purchases to reduce price shocks.'

.In all the scenarios involving disruptions of crude oil
imports, the NPC's recommendations involve substantial
price increases to clear market demand. This aspect
should be incorporated in DULt planning for long-term
procurement of GFM involving noncellulosic manmade
fibers. Contractors' agreements would necessarily
require clauses to pass along fiber increases forced by
an emergency.

The present administration's planning for a disruption
of crude oil imports (and thecefore a potential reduc-
tion in petrochemical feedstock availability for
mantmade fibers) is to let the petroleum industry's
competitive market mechanisms handle allocation.
Administrative simplicity would be achieved by dealing
at the refinery level, rather than repeat the problems
of the past in allocating end use products.

Since the fiber companies are dependent upon intermedi-
ate materials ia this chain, they have developed plans
to minimize risks of a loss of raw materials. Present
DoD planning does not incorporate problems of supply of
components utilized by contractors producing finished
uniforms and equipment. In mobilization situations the
Defense Production Act will have jurisdiction. In non-
mobilization scenarios, DoD planning for contractors is
not developed, with this responsibility left to the
contractors. Fortunately, the manmade fibers industry
has met its planning responsibility and has developed
contingencies to adjust to a disruption of supply.
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PCO may choose to withdraw his referral and award the
contract. Table 47 shows the recent history of the COC
referrals and their disposition for the years 1979 to
1982 (partial). Where the small business decided to
refer its contract to the SBA, the majority receive a- /
CCC (85 percent in 1980, 88 percent in 1981). This
process has numerous disadvantages.

a. Causes lengthy delays in delivery of procurement
contracts.

b. Process time can reach up to 60 days.

C. Awards of contracts, to contractors unable to
perform denies production to qualified, experienced
contractors with capacity and ability. This
capacity frequently is withdrawn from the military
procurement system if sufficient production is not
maintained.

d. The lowest price must be given first considera-
tion.

Other aspects further confusing this procurement process
involve the Maybank Amendment and the Walsh-Healey Act.
While not getting into details, these regulations add
more complexities to getting items into the logistics
system, involving additional agencies in the decision of
responsibility.

Prior to 1974, a Qualified Manufacturer's List (QML) was
in use. Its function was to eliminate marginal pro-
ducers for quickly awarding contracts. Manufacturers
made application to be on the list. Their facilities
were inspected. Their continued performance on meeting
criteria was reviewed by a Board. The QML lost favor
because critics felt it worked against competition
favoring existing companies.

New, struggling companies, generally would not survive
the determination of responsibility. Theref ore, the 0 -

set-aside program focuses on "going concerns"- making
similar products. The primary barrier to entry for a
small business joining the military procurement program
is understanding the complexities of the process. Thus,
the vast majority of contracts are awarded to contrac-
tors whose business is dedicated to military procure-
ment.

A curious twist of this system involves product improve-
ments. Contractors make VECP's to improve the construc-
tion or manufacture of an item. The first level of

149

IL



Typically, 35 to 95 percent of CIE contracts, in aggre-
gate, are set-asides for small businesses (under 500
employees). This eligibility requirement encompasses
over 15,000 firms out of some 31,000 in the U.S. There
15,000 firms are on DPSC's bidder list. Actual contrac-
tors regularly supplying the CIE items procured by DPSC
number 150-200. The firms typically have been doing
business with the government for many years, having
almost all of their production capacity dedicated to
military requirements.

While the intent of Congress may have been to assist
struggling firms at a competitive disadvantage to become
part of the military procurement system, this is not the
case in practice. The Primary Contract Officer (PCO) 7
puts a contract out to bid with a small business set-
aside. He seeks a competitive award if at least two
small businesses would be eligible and interested. At
any time, the Items Lacking Competition List has several
items for which a qu~alified bidder cannot be found.
Awards of a competitive bid are to the lowest price.
.The winning contractor must submit to an assessment of
his responsiveness and responsibility. The PCO makes a
determination assessing the contractor's experience by
conducting a pre-award survey. This on-site survey is
not done by DPSC. Instead it is done by the DCAS, whose
responsibility includes monitoring of defense contractor
compliance and performance. These pre-award surveys are
required within seven days of award and each time. an
award is made, even if the contractor has an extensive
history of satisfactory performance.

Should the PCO believe the winning bid contractor is not
responsible and rule accordingly, the contractor can
appeal the PCO's decision by referring the case to the
Small Business Administration (SEA) for issuance of a
Certificate of Competency (COC). The SEA resolves these
"responsibility determinations" through another plant
survey which focuses primarily on the financial position
of the contractors. Logically, a contractor's ability
to perform on a contract involves technical ability,
appropriate technology, sufficient capacity to meet
delivery, and necessary financial resources to maintain
operation. The progress payment provisions of small
business contracts usually allow contractors to meet the
working capital requirements of the contract. Hence, a
COC may be issued for award to a contractor lacking the
technical capability to perform.

A PCO receives notification from the SEA of "intent to
award" within 15 days of referral. At this point, the
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VI. CHANES TO ZUMUSTI.! CAPABILITY

The study requirements were to evaluate what impact military
textile demands would have on the industrial base of the textile --

and apparel industries. The previous sections have defined how o
KSA generated that military demand over four scenarios, and des-
cribed how the industries would be affected by relating demand to
peacetime production. As stated previously, there is not suffi-
cient indication from the demands in the four scenarios that
either the textile or apparel industries would be severely
impacted by mobilization.

That premise, however, is certainly based on the fundamental
assumptions that the domestic industries would maintain viable
industrial capacities. There are numerous situations of mobiliza-
tion which would impair the ability of those industries to
function, but they would involve strategic-type engagements with
possible nuclear exchange, and KSA is in no position to evaluate
what industrial base capability would remain viable and whether
all peacetime degrees of transportation and domestic marketing
would remain stable. However, worst-casing the conventional
scenario would limit imports and exports except to allied
countries, which may not be as predictable as we think in our
standard scenarios.

There are changes to those industries which are occurring and have
the potential of creating major bottlenecks or war-stopping -
factors. Several of these will be briefly mentioned to either
generate thinking along the lines of "what do we do if?" or
emphasize those areas where problems may occur. Some of these
conditions are obvious to any industry participant, but their
mobilizar.ion implications may not be as obvious.

A. Textile Machinery Availability

The basic message here is aevere market loss to foreign
manufacturers. This movement is in fact a revolution in the
textile machinery industry, and includes all segments from ..-
fiber to finishing. Suffice it to say that a textile mill
today could not be equipped with all U.S.-made machinery, 0
regardless of the process involved.

In 1981 a massive study was completed for the DOC on the
opportunities and strategies for U.S. textile machinery manu-
facturers in foreign and domestic markets. 2 0  It was recog-"
nized that the U.S. textile machinery industry had not heeded
the veritable t.'chnological revolution involving all aspects
of their industry, and rapidly have lost ground to foreign
manufacturers. Their position is now basically one of
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approval comes from DCAS. The result of an approved
VECP is a monetary reward to the contractor for every
item produced for a period of time in the future. The
DCAS has an annual quota for VECP's. They therefore
have an administrative incentive to push for DPSC
approval. The appropriate PCO has authority to approve
or deny, getting technical confirmation from NIABS or
the applicable specification creating agency. As a VEEP
can involve hundreds of thousands of dollars, it is
carefully scrutinized. There is no appeal process for a
denied VECP. The present structure places the specifi-
cation creating agency and the PCO in the position of
accepting that their present item can be improved and
rewarding the contractor. The only advocate is the
agency with the role of monitoring contractor
compliance.

Throughout the procurement system is the implied feeling
of distrust; that without constant monitoring, contrac-
tors would cheat the government at every opportunity.
This is not the case. The massive commercial market for
textiles and apparel could not function daily if it
operated at the extremes of caveat emptor. The peculi-
arities of the sfstem, its rigidities, even protect
incompetent, dishonest contractors-in some instances
even allowing them to continue to bid on new contracts
while being sued by the government for nonperformance on
a previous contract. t

The system and its management are significant barriers
to extending apparel industry participation in military
procurement. This restricts experience to a liuited
number of producers representing a small proportion of
industry capability. This ensures confusion and delay
in responding to the needs of mobilization. The actual
results of the small business set-aside program should
be carefully evaluated in light of their effects on
mobilization capability management.

TABLE 47. COC REERRAL DLA CLOTHING AND TEXTILE DIVISION

1979 1980 1981 1982 (To Date)

1. COC cases referred SEA. 57 84 82 49

2. Disposition of COC cases
a. Small Business Elected

Not to File. 30 57 39 28
b. SBA declined to issue. 10 4 5 7
c. PCO withdrew referral

and made award. 6 6 13 1
d. C0C issued, accepted,

and award made by PCO. 11 17 25 5
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What is happening is that the U.S. textile industry is
literally passing the domestic machinery industry. There are
definite economic and international market forces which of
course affect the U.S. textile industry as well, and the
response has been to modernize plants at an accelerating pace
to increase productivity, de-skill operations, seek energy
cost reductions, consume alternate fuels, and comply with
Occupational Safety & Health Administration (OSHA) and
Environmental Protection Agency (EPA) regulations.

Figure 15 gives some indication of the complex nature of the
textile industry, and also 'a clear picture that there are
hundreds of different equipment types required to process
fiber into a finished fabric. The U.S. textile machinery
industry grew out of the need to fuel that domestic industry,
and for many years we ignored the necessity to either expand
our presence in international markets or develop the R&D
necessary to create or take advantage of new technology.

The result has been drastic and not comfortable for U.S.
machinery manufacturers. At the ATME-1-80 machinery show in
October of 1980--which was a show primarily related to
finishing, knitting, weaving and dyeing-55.8 percent of the
total square footage was occupied by foreign manufacturers,
and the top five foreign countries had 114 exhibitors, or 27
percent of the participation. In 1982, at the ATME-1-82
show, 64 percent of the exhibition space was occupied by
foreign manufacturers, and this show involved only fiber and
yarn preparation. These numbers do not even reflect the fact
that a portion of the floor space occupied by U.S. companies
involved companies that have merged with foreign manufac-
turers to provide both an entry for the foreign manufacturers
into the U.S. market and better position with respect to
international markets.

The most dramatic machinery lactivity has been in the weaving
sector, where the number of shuttleless looms being purchased
by U.S. manufacturers is growing almost daily. The looms
being purchased are almost exclusively foreign-made, with
only one U.S. firm offering a conversion kit for a fly-
shuttle loom. Appendix V is an example of what is available
on the international market.

Other primary machinery areas where there has either been a
loss of domestic capability or an increase in foreign commit-
ments are carding and printing. There is not a single U.S.
machinery manufacturer who builds a complete card anymore.
There are still U.S. companies that can repair cards and
provide major parts, however. Printing machines are
primarily made in Europe, and though there are domestic
manufacturers remaining, that is another machinery area which
may be lost within 10 years.
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survival and it has resulted in many changes in that machin-
ery industry even in the past two to three years. Table 48
gives some indication of how significant these* changes have
been since 1960.-

TABLE 48. U.S. TEXTILE MACHINERY SALES

Percent Percent
Year Domestic Market International Market
196-0 93.4 15.5
1970 67.1 9.9
1979 54.5 6.6

The DOC study concluded that certain actions mset be taken as
soon as possible by the domestic machinery industry to remain
viable. The main recommendations were:

- Encourage more government trade assistance;

- Seek government support and incentives to "metrify"
the U.S. industry;

- Develop plans and promote an overseas group
marketing effort with ATMA support to provide a
"total installation" capability for developing L.
countries;

There is no question that both the U.S. and European textile
Industries are large and mature, and that future sales will
be primarily to modernize facilities and replace equipment
with technologically improved machinery. The lesser-
developed countries represent a large growth potential for
U.S. manufacturers as they develop their own industries.
The resulting efforts cf U.S3. machinery manufacturers toward
foreign sales will then anable the U.S. machinery industry to :.
develop a base for R&D funding to recover and maintain parity
with foreign manufacturers.L.

The realities of the world trade in textile machinery are
that in 1979 the U.S. had nine percent and all countries with
a recognized textile machinery industry exported more than
they used except for the U.S. The markets identified by the
DOC study are expected to grow, and there are technology
opportunities that exist for U.S. textile machinery manufac-
turers, but a joint industry and government effort is
required to accelerate these export strategies.
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part or substitution of another manufactured part from a
competitor's machine.

Third, for every active industrial sewing machine, there imust
be at least one and one-half machines in storage that, des-
pite age or mileage, could be made operational and kept
running by virtually thousands of competent mechanics associ-
ated with the apparel industry.

Fourth, industrial sewing equipment is very versatile. A
double-needle lockstitch machine can be used on a wide
variety of garments and equipment, and the same case could be
made for many other equipment styles.

Fifth, sewing machinery can be modified in hundreds of ways
to- perform special construction requirements. There are
about one dozen solid companies in the U.S. who manufacture
attachments and who compete for thr- thousands of gadgets
which they and apparel manufacturers develop to improve a
product or lower labor costs. Most of them could double
production if raw materials were Available in an emergency.

In summary, apparel industrial sewing equipment would not
represent a significant problems in a mobilization, but
attention should be paid to the availability of special
equipment for certain military products, such as the III or
112 series heavy duty machines with compound feed or pullers W-
used for tent manufacture. Union Special, Singer, and Adler
are three major suppliers for that type equipment, which is
available domestically and not scarce enough at this stage to
be considered as specialized equipment requiring storage for
mobilization in accorance with the Defense Industrial
Preparedness Program (DIPP). The major factor involved with
apparel industry response time will be the degree of
specification variance with NLABS or DoD will accept
regarding garment construction. The issue certainly deserves
more attention than this study provides, but the situation is
analogous to the fiber discussion of alternative sources.
NLABS is in the best position to take the initiative and
establish specific mobilization specification variances. W7

C. Industrial Sewing Needles

The U.S. needle manufacturing industry does not exist. There
are no sewing needle manufacturers in the U.S. The last
company was the Torrington Needle Corporation, which closed-
its last plant in 1980, shipped the majority of the equipment
to Portugal, and started another plant there. Singer closed
its industrial sewing needle plant in Elizabeth, New Jersey
in 1955. As a matter of fact, the entire U.S. apparel
industry is dependent on needles manufactured in Europe or
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1. Chemicals. As previously mentioned in the fiber and
finishing sections, some chemicals needed for those
processes are purchased outside of the United States
because of nonavailability domestically. The main reason
they are not available in the U.S. may only be that OSH-
and EPA regulations make it so costly for a chemical
manufacturer to produce them that it is not economically
feasible. This situation could be modified in a
mobilization through government action to allow, but
monitor, production. The worse scenario is that there is
no domestic capability to produce certain chemicals,
either due to the lack of technology or nonavailability
of other caw materials. This condition calls for more
action on the part of both industry and government to
determine alternative chemicals that are acceptable
substitutes, or maintain inventory levels sufficient for
a pre-planned period, or jointly fund the R&D required to
establish a U.S. capability.

2. Metals. Two primary ones surfaced, nickel and stibnite
ore. Nickel is the metal used in surfacing rollers for
printing equipment. The U.S. has one operational nickel
mine in the West, but the sources of the majority of
nickel are Canada and Australia. It seems that the U.S.
could increase its own productioa, but a government
arrangement was made for a guaranteed consumption of some
level of nickel ore from Australia, and the U.S. is now , ,
committed to this arrangement for some time.

Stibnite ore is used to derive antimony sulfide, used in
bullets, and the chemical formulation for the #R finish.
The ore is mined in the '!.3. out of one location in
Montana, but 90 percent of the ore used in the U.S. is
imported from Bolivia, China, Canada, and South Africa.

3. Ceramic. Though a very small quantity is used as a raw
material, ceramic is critical for the manufacture of yarn
tension controls that are used in many stages of the
textile process, anywhere the yarn is moving. Though
there are U.S. plants which do produce ceramics, most
used for textile products either come fromI England or
Japan, and approximately 85 percent of all ceramics for
all U.S. industrial applications come from 9utside the
U.S. The finer quality ceramics come from Ei gland, and
the lower priced ceramics from Japan. This i• an inter- .
esting area for mobilization planning since c ramics are
growing in industrial importance in the U.S., and there
is no way of currently measuring the domestic production
of the ceramic industry to meet total U.S. needs.
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the Far East and distributed in the United States by a few

major companies such as Ferd Schinetz or Groz-Beckert.

There are also no indications that any foreign manufacturer
will start a production facility in the U.S., the primary
concern is apparently labor unions and labor costs. In a
very short period of time, the remaining skilled labor from
the Torrington operation will be lost, and the U.S. will
probably never regain that capability. There are only two
places in the United States where the proper raw materials7
and tool and die elements are available, Massachusetts and
New Jersey. Ninety-five percent of a needle cost is labor.
A plant start-up would conservatively take four years with
trained operators.

The entire world depends on needles made in roughly a 40-mile4
circle in the lower Rhine area of Germany and Belgium. This
fact has serious strategic consequences for more than Just
the U.S. There are Japanese needle factories and one in
Brazil owned by Singer, but their total producion is nowhere
near the 70 plus percentage of the world market serviced from-
Europe. P-

The mobilization scenario considered as worst-case for a
conventional situation would involve no imports of needles.
Inventories would then be the measure of how long the apparel
industry could remain operational. it is not merely a
function of how many needles are available, but size is very
important for garment construction, and certainly for any
heavy-duty sewing such as parachutes and tents. Industry.
experts indicate that current inventory levels run from three
to six months on most needle styles, with fewer inventories
for specialty needles.

The scope of this study did not enable a complete analysis of
needle requirements for specific military products, but such
a project is not out of the question to assist in mobiliza-
tion planning. There do not appear to be any easy short or
long term solutions. The solution is probably not a master
plan to have apparel manufacturers swap needles based on 77
production requirements.

D. Raw Material Sources

This subject is not all-inclusive of every raw material
required for all elements of textile and apparel mLnufactur-
ing, but only an attempt to highlight several which have been
recognized in the course of thi8 study as potential problem
areas for mobilization. More attention would be required for
each item to determine the real bottleneck it may cause.
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Exports of apparel shoved the same tendency as in textiles.
From 1976 to 1978, they grew at 15.2 percent AGR, then from
1978 to 1980 at 31.2 percent AGI, leveling of f in 1981 in
current dollars and an estimated decline of 20.2 percent in
1982. (Refer to Figure 17.) Growth of exports and the
relative weakening or strengthening of the dollar versus
international currencies show an interesting correlation.

There are many other facets affecting the balance of trade
that must be considered in looking at this situation. The
condition of the main export markets' economies, tariff
restrictions, government impediments in export markets,
subsidiaries and o *ther grants for foreign exporters. it
becomes a three-dimensional picture.

Textiles

Since the recession in 1975, total textile industry sales
increased at a 9.4 percent ACK not including 1982. (Refer to
Figure 18.) In the same period of time imports of textiles
increased-by 13.2 percent AGR (refer to Table 50). In 1982,
imports are estimated to have decreased from 3,046 million to
2,854 million reflecting the general U.S. economic situation.
Imports share of the U.S. market has risen from 5.8 percent
in 1975 to 6.3 percent in 1981.

Exports of U.S. textile products have been muich more volatile
than the rather linear increase of imports. From 1976 to
1978 they grew at 6.2 percent AGR, from 1978 to 1980 there
was a sharp increase in exports of 27.7 percent AGR (refer to
Figure 19). In 1981 exports remained the same in current
dollars reflecting a real decline, and in 1982 it is esti-
mated that they will decline in both current and constant
dollars. A net balance-of -trade deficit is estimated in
textiles for the first time in many years. In reviewing the
probable causes for the sharp turn around in textile exports,
it is important to look at what was happening at the same
time with the relative strength of the major western
currencies; German mark, British pound, French franc, Swiss
franc, Italian lira, and Japanese yen all strengthened versus
the dollar. When the dollar rebounded in 1981 and 1982
against the same currencies, trade exports first leveled off,
then began declining.

161



E. Trade Balance

The trade situation in apparel it quite different from that
of textiles. The trade deficit has been larga and is
continuing to increase.

Total apparel sales frrm 1977 to 1980 grew from 40,129
million to 45,782 million, an increase of 4.5 percent annual
growth rate (AGR). (Refer to Figure 16.)

"am
U-_.

(40,129) (42,742) (43,01,1) (45,782)

FIGURE 16. TOTAL SALES OF U.S. XPPAREL INUSTRY, 19-7-1980

Imports of apparel produc~ts on the other 'iand have increased -
from 3,634 million in 1976 to 8,362 estimated for 1982. This
is an annual increase of 14.9 p~ercent. (Ref-r to Table 49.)

TABLE 49. U.S. APPAREL INDUSTRY BALANCE OF TWE 1976-!982I

Year Imports Exports Balance +
TM3,634 510 -3,124

1977 4,154 608 -3,546
1978 5,657 677 -4,960
1979 5,876 931 -4.,945
1980 6,427 1,202 -5,225
1981 7,537 1,232 -6,305
1952 8,362* 983* -7,379*

*Estimated ba3ed on ten months 1982.
Source-.- U.S. Department of Commerce FT-135 FT-140, January 1983.
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(28,166) (33,032) (34,317) (37,395) (41,737) (4,882) (48,292)

Source: Ana( HRidaighca

FIGURE 18. TaTAL.SALES 'U.S. TEXTILE INDUSTRY, 1975-1981

TABLE 50: U.S. TEXTILE INDUSTRY BALANCE OF TRADE
(MM$ U.S.)

Year Imports Exports Balance +
TM7 1,635 1,970 835
1977 1,772 1,959 8
1978 2,200 2,225 25
1979 2,216 3,189 973.7
1980 2,493 3,632 1,139
1981 3,046 3,619 573
1982 2,854* 2,846* 8

*Estimated based on ten months 1982. i
Source: U.S. Department of Commerce FT-135 FT-140, January, 1983./

In a December 21, 1982 article in the Daily News Record,
Robert Lawrence of the Brookings Institution quoting for a
recent study, reported on the correlation between these two
factors stating that "the major reason trade has hurt... is
the exceptional strength of the U.S. dollar against many
other currencies. -

The strong dollar has raised the cost of manufactured goods
as much as 20 to 30 percent, compared with 1980.

A point to be made is that a weak U.S. currency via a via the
other major countries has a significant impact on the balance J

of trade. (Refer to Figure 20 and Table 51.)
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production capacity committed to commercial work. This is
truly a subsegment of the apparel industry which is control-
led by procurements from DPSC. There is movement in this
segment, but very seldom is there sny movement out of govern-
ment contracting into larger activities, because the very
nature of small business protection actually prevents it.
Very few large businesses commit time or capacity to military
contracts, as it generally does not prove to be a reasonable
trade-off from commercial work.
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TABLE 51: CURRENCY FLUCTU&TI0NS VERSUS U.S. DOT-TAR

Italian Japanese 5
German British French Swiss Lira Yen

Year Mark Pound Franc Franc (x 000's) (x 00's)

1972 3.19 .4 5.04 3.82 .583 3.031
1973 2.66 .409 4.45 3.17 .582 2.717
1974 2.59 ..427 4.81 2.98 .649 2.921-
1975 2.46 .451 4.28 2.58 .653 2.968
1976 2.52 .553 4.78 2.50 .829 2.966
1977 2.32 .572 4.91 2.4 .882 2.685
1978 2.01 .522 4.51 1.78 .848 2.104
1979 1.83 .47 4.25 1.66 .828 2.191
1980 1.82 .43 4.23 1.68. .858 2.267-
1981 2.26 o-96 5.43 1.96 1.136 2.205
1982 2.44 .581 6.63 2.06 1.352 2.508

Source: 1)1 (International Monetary Fund)
Statistiches Jahrbuch 82.
First National Bank/Atlanta

F. Industry Consolidation

Consolidation' is a phenomenon that is occurring in many U.S. __

industries, but is very real to the textile industry.
Appendix CC lists mill closings in three main textile states
since 1980. The fiber segment involves companies that are
for the most part very large, capital intensive and special-
ized, resulting in not too much movement out of or into the.
market. The yarn preparation and weaving area is another
story, with many vertical operations and independent
companies, resulting in considerable shake-out during eco-
nomic troubled times. Imports severely influence stability
in this textile segment, where some companies close never to
reopen, and thousýands of Jobs are lost. Consolidation is
also very real in lthe finishing segment, where the ranks of
commission printers have dwindled constantly for the past 20 ,,-

years. To a certain extent, the dyeing industry is also
experiencing some consolidation, and industry representatives
feel that this trend will continue. -

In the apparel ind stry, consolidation does occur, but the
industry entry bar iers are not as significant as in the t
textile areas, resulting in the size of the industry changing
daily, and certainl~ impacted by the recession. As f ar as
apparel contracting for the government is concerned, survival
is generally based on securing continued contracts, as most
of these manufacturers are small businesses and have no
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V11o RESEA 1 AND DEVELOPMENT ISSUES

Success on the modern battlefield will, in part, depend upon the
ability of individual military personnel to perform missions.
Clothing and equipment properties make a very important contribu-
tion to that goal. The correct clothing and equipment for that
modern battlefield comes from continuous R&D by several DoD
agencies, primarily the U.S. Army Natick Research and Development
Laboratories, whose mission and composition have been previously
described. This section will highlight R&D factors that the
entire textile and apparel industry are involved with and that
impact on future R&D activities at Natick.

A. NIABS R&D Funding

NLABS is an agency under DARCOM and receives the majority of /
its funding from that command. A brief synopsis Qf total
NLABS income and expenses is presented in Figure 21.22f

RCOM. RDTE ] DARM O& .,EXTERNAL FEDERAL PROJETS]

T ALNAICK INOME

INTERNAL OUT-OF-HOUSE CONTRACTED
PROGRAM REQUIREMENTS - RESEARCH
ELEMENT - MATERIALS - DESIGN

R&D - EQUIPMENT - INDEPENDENT -ABS
- TEXTILE MILLS

FICURE 21. NATICK FUNDING

This total funding for the Natick Labs as a whole is pre-
sented in Table 52 for fiscal years 1981 and 1982 (FY81 and
82). This shows a total funding from all sources for FY82 as
$60.3 million, with RDTE funding representing 61 percent of -
that total. This total funding represents a 2.2 percent
increase over FY81 levels and a decrease of 1.3 percent in
RDTE funding compared to FY81 expenses. Note that the RDTE
funding is for six major program elements which are
applicable either in total or partially to all of the labs
assigned to NLABS.

A further look at NATICK funding, but from the expense side
is seen in Table 53. Here the obligations to external agen-
cies and other DARCOM and government agencies are depicted.
This chart shows that of the $36.9 million for RDTE as of
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TABLE 53. OUTSIDE/INSIDE OBLIGATIONS

(as of 30 September 1981)

ledwaw an 0. ARCM 00w Gal"00. Isdumud I 0
AsdoiLaw awins AvWhS C"g to

£PPORT Oblolatiem Obfigiatians OWI'qutso _

R0Tt PUNCOS 13(/1K % 13(/1K % 13SK 1 93/K

""1 7 2470 02470 0 ý 2470 1

3617 313 .oO097o 380

6212947 26 1-. 1294? 2 297 7 197 3

- -- - - - - - - - - - - - - - - - - - 42-- - - - - -- - - - - 4-7- -- -

63b74 07041 20 7041 6 7041 7 -

64!: ý7641 10 714 so 7641 4 764

am 63 10 an3 0 663 1

&.7

NOl! 101AL 336 20 3 IT3 .,0 5 jo

P"=CUNIMvHT FUNDS

DARCOM 2000 56 2 10 tO 20 00 1

NO"SANCOM (Othe Arm" _________ ____

NONIAARMY

XA ATOTAL So 3M 100 1~

OMA FIJNOS 14 u

oA~~coM 150 6,f5415405 545 5e iSAU

NO4ACUOWny 8 0 1 54 0 ý58 0 - 58S 0

0 0 0
NONAM 16 0189 0 t, 08 189 0

1241 1041 79420
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TABLE 52.

FY81 FUNDING

FROM ALL SOURCES INCLUDING CUSTOMERS
(AS OF 30 SEP 81)

(S in Thousands)

HG, OARCOM
FY81 FY82

ROTE FUNDS SUBTOTAL SUBTOTAL

6.1 RESEARCH S 2,470 S 2,914

6.2 EXPLORATORY DEVELOPMENT 12,947 12.090

6.3 ADVANCED DEVELOPMENT 6.3A - .,

6.38 7041 7,041 6,570 *.

6.4 ENGINEERING DEVELOPMENT 7.641 6.718

6.5 MANAGEMENT AND SUPPORT 6=837 8.67"

6.7 OPERATIONAL SYSTEMS 0 0
OTHER

ROTE TOTAL 38,936 38.979

ROTE FUNDS

DARCOM OTHER 1,310 2.067

NON-OARCOM (OTHER ARMY) 509 353

NON-ARMY 1,549 1.224

TOTAL 3,376 3,644

PROCUREMENT FUNDS

HQ 3000 0
DARCOM

OTHER 0 0

NON-OARCOM (OTHER ARMY) 0 0

NON-ARMY 0 .0

APA TOTAL 3,000 0

OMA FUNDS

HcODARC•M.13.862 17,487OARCOM ..-
OTHER 1.543 1.950

NON-DARCOM (OTHER ARMY) 58 so

NON-ARMY 189 175

OMA TOTAL 1,.652 19,.62
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September 30, 1981, 20 percent was allocated to external
contracts for industry and academia, 22 percent to ocher
DARCOM labs and government agencies, and 4 percent for admin-
istration. This left 54 percent or approximately $20
million, for total N-LABS RDTE funding for the labs at
Natick.

The Individual Protection Laboratory (IPL), at N LABS is the
lab responsible for this contract and for the total RDTE on
CIE. This R&D is geared to all aspects of textiles and
apparel that would reduce the hazards and threats faciig the
individual soldier on the battlefield. The threats includa
noise, flame, chemical warfare, ballistics, heat, and
lasers.

The budget for the IPL for R&D activities in FY82 was $6.8
million, or 34 percent of the total RDT&E budget for the
Natick Labs as a whole. Table 54 illustrates IPL R&D program
element funding foc the years 1974 through 1982. The 6.2
category, exploratory development, in all but one of those
years represented the largest expenditure of funds, measuring
53 percent of the total in 1982. Due to data non-
availability, ic is not known what portions of IPL's RDT&E
funding were allocated to external contracts and internal
activities.

It ie KSA's opinion that textiles and CIE represent as
stritegic a commodity to success on the next battlefield as
many other combat essential items requiring expenditures for
R&D. In that light, $6.8 million doei not represent a
reasonable appropriations level for contributing to the
survivability of the individual soldier. Individual mission
performance will ultimately determine the outcome of the next
conflict, not necessarily the degree of technology in
weaponry or detection systems. It is the soldier who H
operates the weapon and not the weapon which determines
combat effectiveness.

The IPL R&D budget pales in comparison to any number of
procurement mistakes made for weapon systems or material
which is obsolete before it is ever fielded. In addition, the
entire NLABS RDTE budget could have been financed for over
five years for the cost of just the overruns associated with
the procurement of the Army's attack helicopter. The IPL
requires significantly more R&D funding for it to provide
better equipment to the individual soldier. Increased fund-
ing is also needed tce expand NLABS' interaction with industry
and take action on recommendations made by this study. The
IPL represents the best single DoD organization positioned to
secure that cooperation from industry and bring together the
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res-ources of both Dol and the industrial base for procurement
of the best CIE products.

B. Industry Focus

Research and development activities of the textile and
apparel industries require independent asteeisment, as each
industry handles thoie expenditures differently. T e basic
issues of how much is being done and who is doing any R&D are
discussed in the next few sections. In a composite sense,
botn domestic industries are mature and suffering from lack
cf growth and incersed threats from imports, both of piece
goods and finished prdu..ts. Technology advances related to
those industrit.s havc for Lhe most part been foreign initi-
aced, forcing responsiveness ,nd adaptation rather than
leaderihip for our doaestic industries. i

Researci, and develo,'menr probably require some definition to
avoid confusion. If we consider the four program funding
categories .hat NKABS uses as guidelines for describing
industry R&D actiities, that will assign the proper scope to
the R&D issues important for this study. Table 55 lists the .
four funding categories.

MUfLE 55.* NIABS U~D P!DROM ELEEŽI FUNqDIWG CATEGORIES

61102 Defense Research Sciences
62723 Clothing, Equipment, Shelters I,._.
63747 Soldier Support and Survivability
64713 Combat Clothing and Equipment

These rategories receive R&D funding for clothing and textile
programs, and include all phases of an NIABS' R&D project. 9.
This means that all stages of the produz-t life cycle, from - -

basic research on fiber or fabric through testing and
prototype development to initial supply to the logistical
system, can receive R&D funds.

If we equate that scope to the R&D efforts of the textile and
apparel industries, it is not so easy to define strictly what
is and is not R&D. There are, however, 3everal basic ways to
consider R&D in these two industries. In the textile
industry, the last new fiber developed for U.S. production
was aramid in 1967. Table 56 lists 21 generic names of the
most common manmade fibers produced domestically. The two Ink
fiDers that represent the bA'.-l of manmade fiber demands for
military use in this study are ny.lon and polyester, both of
which have been produced in the United States for the last 30
years at least.
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7)255. U.S. IA2:u'!DZ FIBZRS

Commercial Productf oa
C....... I F ib r Initiated

Rayon 1910
Ace tate 1924

llul ber 1930
class 1936
Nylon 1939
Vinyon 1939
Saran 1941
!2tallic 1946
.!odacrylic 1949
Olefin 1949

U
Acrylic 1950
Polyester 1953
Triacetate 1954
Spandex 1959
Araraid 1967

If development of a new fiber is pure research, then modifi-
cation of the basic generic composition of an existing fiber,
either chemically or physically, would be considered develop-
miantal R&D. This definition Ef R&D would include the

M[I activities involved with development of all the fiber vari-
ants, which currently number approximately seventy, most with
trademark names. Research of this type is probably going on
at all the major fiber producers, the important point being
that these efforts are purely independent activities to
generate a proprietary product that would yield a,& improved
market competitive position.

With respect to other segments of the textile industry beyond
"the fiber producers, the technology of the past 15 years has
really driven the changes. In spinning and weaving,
machinery technology has been the primary issue affecting

D development. There is less development research and very
little pure research done in these areas, and production
techniques are not unique to a single company. Spinning and
weaving are technology-driven as opposed to research-driven.

In the finishing area, definition of any sort is difficult
due to the variation of techniques involved with fabric
finishing. The standard definition of finishing is any
operation for improving the appearance and/or usefuluess of
fabric after it leaves the loom or knitting machine. This
translates to more than 20 different processes described in
an earlier section. Though finishing is again another
textile industry area where machinery and technology are
changing capabilities at a rapid pace, this same technology
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that increases efficiencies and productivity has the negative
affect of reducing ma nufacturing flexibility. R&D therefore
tends to take the form of process improvement to enhance
fabrication properties. Though dependent on the chemical
industry for many raw materials, very little R&D is spent by
finishers for chemical research. The f ocus of R&D for
textile finishers is again process-related and proprietary-
oriented.

On the apparel manufacturing end of the fiber-to-product
sequence, research and development is a luxury afforded only
by the major manufacturers. This results in a very low
expenditure level for the industry as a whole. What R&D
efforts there are, with several notable exceptions, would be
classified entirely as applications of technology produced
strictly for apparel purposes. Garment design would be
defined by some as R&D, but the essential ingredients for the
manufacturer remains t:he fabr-ILc, trimming, and equipment
required for construction. Any construction improvements
made by a manufacturer definitely represent a proprietdrl
advantage. Machinery modifications made by a single company
are done on a product -by-product basis and seldom have
universal application. Though apparel manufacturers are in
fact the best source of feedback to an industrial sewing
machinery company, most machinery attachments are locally-
produced and do not warrant basic equipment change. True
apparel R&D is performed by a combination of several large
apparel companies and independent companies and laboratories.
These efforts are -primarily related to one of two major
areas.

1. Utilization of existing equipment in combination with
handling devices for fully automated construction of
total or partial garments. This may involve development
of machinery on a limited scale from available elec--
tronic and mechanical technology. These researr:'i
activities are very costly and generally result. int
proprietary procedures when internally funded.

2. Developmenit of alternative apparel construction proced-
ures. These activities will be discussed in a later
section, but they probably are indicative of the major
developments for that industry in the next 10 years.
Machinery and apparel construction procedures have
improved with time, but there just are not more innova-
tive ways to apply a stitched felled seam than with an
industrial sewing machine of some type, unless stitch-
less seaming techniques are considered. The technology
is available now for alternatives to stitched joining-
the speed they impact domestic apparel production will
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be e matter of industry acceptability. Based on reces-
sionary effects on the industry and increased import
threats to remain cost competitive, the U.S. apparel
industry may accept these conce~pts in the next five to
eight years.

The research and development efforts of the textile industry
can also be viewed with reference to the overall subject of
investment. Investment in textiles, be it in capital assets
or R&D, is impacted heavily by the financial return possible.
This is based on the assumption that the primary goal of
management is to maximize the wealth of its stockholders. To
accomplish this, a manager must maximize the value of the
firm's common stock.

The purpose of this brief section then is to review some key
factors that affect this goal of maximization of stock-
holders' wealth and to draw some conclusions on how~ it
relates to the industry's R&D effort.

Two of the key elements that impact the decision process of a
textile company's investments are:

- Cost of Equity (COE)

- Return on Equity (ROE)

1. Cost of Equity

Cost of Equity is determined by general economic condi-
tions and is beyond the control of individual firms. It
does, however, define the rate of return that stock-
holders require on the firm's common stock. Expressed
as a formula, the COE equals,

R + B (R)f m

Where:

R f - The rate of return required by investors on a
risk-free asset (i.e., U.S. Treasury Bills).

R - The risk premium for the investor. This is
based on the difference between the rate of
return of the average stock market risk and
the risk-free return.

B(beta)- The beta coefficient is the extent of a
stock's movement in price relative to the
general stock market, in other words its
volatility.
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Thus, the COE for a typical textile company in late 1982 can

be estimated in a simplified example.

Rf = 8% Equivalent to the T-Bill rate.

Rm - 6% Estimated market risk premium for 198Cs.

B - 0.90 The historical volatility of textile

stocks is less than the general market.

COE M 8% plus 0.90 (6%)

COE 13.4%

From this example, the main point seen is that the rate of
return that investors will seek from a typical textile
company should be 13 to 14 percent at the current moment in
time.

2. Return on Equity

If investors seek a 13 to 14 pezcent rate of return on

their equity, what sort of return have textile firms
given historically? For the period 1972 to 1981
selected major textile companies had ROE's from 2.75
percent to 25.5 percent with most falling in the range
of 6 to 12 percent (see Table 57).

TABLE 57. RETURN ON EQUITY SELECTED TEXTILZ COMPANIES

Company 1972-1981 Company 1972-1981

Lowenstein 2.8 Burlington 8.3
Sprivgs 6.4 Dan River 6.6
Pepperell 10.2 Stevens 5.8
Fieldcrest 11.4 Cone 13.2

Collins & Aikman 11.3 Graniteville 8.9
Guilford 25.5 Riegel 12.2

When the Cost of Equity is higher than the Return on
Equity, a negative "spread"! is created. This difference
between the two affects the market value of the stock as
investors seek higher rtces of return for equity
capital.

The net effect of this negat ve spread (ROE less COE) on
common share stock price cat be seen by comparing book
value (total common equity ivided by shares outstand-

ing) to the actual market pr ce (see Table 58).
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TABLZ 58. M&AUET-TO-BOOK RATIO SELECTED TEXTILE COMPANIES

C2npany 1976 - 198i
Average Low l___ l

Lowenstein 0.35 0.25 0.57
Dan River .43 .34 .49
Stevens .44 .37 .58
Springs .44 .39 .52
Burlington .59 .44 .81
Graniteville .60 .50 .71
Pepperell .61 .51 .72
Riegel .63 .57 .71
Cone .65 .57 .72
Fieldcrest .71 .61 .79
Collins & Aikman .72 .50 .99
Guilford 1.07 .45 1.74
Average 0.56
(excluding Guilford)

With the exception of Guilford, the market to book ratio
shows that investors discount the value of textile
equity to reflect the lower earnings stream that those
assets produce. In the case of Guilford, it is impor-
tant to note that their ROE for 1972 to 1981 was 25.5
percent, or almost twice the next best company in the
comparison, well above COE for the period.

This historical market-to-book performance analysis
separates 'the textile companies into two groups. The
first is !that group with lower market-to-book ratio.
This group is characterized by diversified companies
lacking product market leadership in most of their busi-
ness segments. The second group has higher market-to-
book ratios. They tend to be fo!:used companies with
market leadership in their core business segments.

Recently some companies have experienced significant
positive changes in their market-to-book ratios based on
good investment strategy. Springs invested heavily in
developing the lowest cost position in sheets, which is
one of their most important segments. Lowenstein
divested its marginal operations and focused investments
toward high potential areas.

Conversely, some companies have seen their market-to-
book ratio worsen due to unwise investments. Fieldcrest
invested through pricing to enter lower cost markets in
their major markets. Cone followed a policy of cash
retention in the maturing markets of denim and
corduroy.
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It is fair to cnclude from these factors that if a
textile company's market value is geaerally well below
book, dollars invested in capital assets or technology
are being discounted and stockholder wealth is
destroyed. The incentive to management, therefore, is
to make investments only in those projects with a high
enough return that will improve the ROE, increase the
market valuation of stock, and create stockholder wealth
instead of destroying it.

With this criterion, textile companies are reluctant to
invest scarce capital resources in research and develop-
ment that may or may not have immediate returns to help
their profits. Patents are difficult to defend and
possible benefits lost to late-arriving competitors. An
excellent recent example is W. L. Gore and Associates,
who introduced and developed the market fcr polytetra-
fluorosthylene (PFTE), laminated, breathable fabrics.
In a recent federal court decision, their two process
patents were invalidated, thereby opening to competitors
what had been a small and lucrative market. The
invalidation was because the processes were not novel
enough and too indefinitely defined.

Though not indicative of all textile patents, this very
current instance of patent protection forms a message to
the textile industry regarding allocation of capital
resources. The tendency is to develop proprietary
processes and improve products rather than risking
returns for extensive original R&D. There are excep-
tions to this trend, but there does not emerge a domi-
nant justification for increases in R&D expenditures in
the immediate, three- to five-year time frame.

C. R & D Performance

1. Large Textile Companies

It is a more difficult task to assess industry research
and development efforts for textiles and apparel than
for the Department of Defense. To refine that search to
identify only those industry R&D efforts that have a
direct military application is almost an imposbible
task. To take it one step further and discuss indepen-
dent industry R&D programs whose specific purpose is for
military applications should be even more difficult, yet
it is an easy task. Tie reason is that activity is
limited to very few of the major textile companies,
primarily integrated firms who can undertake and com-
plete an entire R&D program that may involve fiber,
spinning, and weaving considerations. KSA has not been
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able to develop any specific funding level for this type
R&D, but one way of considering what R&D could poten-
tially be spent for military use would be to look at
textile and apparel industry R&D statistics.

Business Week conducts an annual R&D scoreboard. ChIe
survey for 1982 covered 776 companies with annual sales
of more then $35 million. A total of only 15 textile
and apparel companies were included in the survey, and
the it 'ustry composite for R&D spent as a percent of
sales was 0.4 percent. Table 59 illustrates how this
R&D ratio relates to ocher survey industries. Overall,
surveyed companies spent 2 percent of sales for R&D in
1981, the same level of R&D as 1980. A greater percent-
.age of profits was spent on R&D in 1981 than in 1980,-
39.3 percent versus 38.2 percent. Overall industry R&D
spending was to have increased in 1982 and to have
continued the slightly upward trend.

TABLE 590 R&D EXPMNS SELI E DOMESTIC INDUSTRIES

Composite
Percent

Industry of Sales

Aerospace 4.8
Automotive (cars, trucks) 3.7
Automotive (parts, equipment> 2.0
Building Materials 1.2
Chemicals 2.5
Drugs 5.3
Electrical 2.9
Electronics 3.1
Fuel 0.5
Information Processing (Computers) 6.4
Information Processing (Office Equipment) 5.0
Instruments 4.6
Machiniery (Industrial, Mining, Tools) 1.9
Personal and Rome Care Products 2.0
Steel 0.6
Telecommunications 1.2
Textiles, Apparel 0.4

The R&D expenses of surveyed companies were funds spentr
on company-sponsored research and development as
reported to the Securities and Exchange Commission (SmJ)
on form 10-K. These funds exclude any expenditures for
R&D performed under contract to U.S. government agen-
cies. This is important for the textile and apparel
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industries since a great deal of R&D is contracted by
the NUABS to private industry, both major textile firm
and independent laboratories.

The above survey is probably representative of textile
and apparel industry R&D spending, even though it covers
only public companies and only a small number. Disclo-
sure of R&D spending by privately held companies is not
readily 'available information, but numerous discussions
with industry executives reveal that this data may even
be more liberal than what an~ accurate textile or apparel
industry composite would be.

Where the R&D funding is going is an equally critical
concern for future industry developments, and therefore
of interest to NLAJBS. As was shown earlier in the
report, peacetime military textile demand for broad-
wovens, the largest single textile component category,
is less than one percent of domestic production. This
production is also a reflection of a depressed industry
operating at approximately 75 percent of capacity,
indicating an even smaller military demand at full
production. If this is the case, there doesn't exist a
great incentive on the part of industry to invest large
R&D dollars for such a small market. Though the mili-
tary represents a constant market in that there will.
always be a demand placed on the industry for textile
and apparel products, the military does not manage pro-
curements on a constant basis. This results in f rag-
mented and piecemeal procurements, making it very
difficult for the textile firm to plan for return on
investmnt against R&D expenses.

The second 'major consideration for a textile or apparel
company to make regarding R&D expenses directly related
to military application is the lack of any basic guaran-
tee that there will be any return on the investment
(ROI). Because military procurement of textile and
apparel, for the most part, is governeda by congressional
statutes regarding small businesses, labor surplus azeas
and minority companies, combined with the competitive
bidding nature of these contracts, no single supplier is--_
guaranteed a long-term association with procurement to
satisfy ROI requirements.

The textile and apparel industries therefore spend very
little toward unique R&D programs that have only mili-
tary applications and no cowmmercial use. on more than
one occasion has a textile firm had an idea with poten-
tial military application and sought interest and fund-
ing from NIABS. There are cases where NLA.BS has been
able to fund jointly research programs with prl.vate
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companies, but NLABS funds are generally limited to
supporting projects which ar,- already in the system and
receive continuous funding through annual appropria-
tions.

Several of the recent developments regarding textile
technology for the military have not resulted from R&D
efforts related to a military program. The most notable
example is the du Pont nylon fiber which is in the 50/50
blend with cotton for the basic cloth used in the battle
dress uniform (BDU). This fiber, which happens to con-
tain properties no other nylon derivative can duplicate
currently, was developed over 10 years ago and was used
in a tri-blend fabric used for children's bottomwear
products. The fact that it possesses certain elongation*
and tenacity properties which make it Ideal for military
use in this blend for the BDU was essentially a function
of matching an existing product to a need rather than
the result of any extensive R&D directed to develop a
military fiber. The applicable government R&D that was
conducted involved protection against high-energy
thermal flash.

In summary, there are R&D activities in the textile
industry, but most are directed at product improvement
rather than vure research. R&D programs directed to
military application and funded independently by indus-
try are not widespread and those that exist are often
not even known to the military R&D com-inity until com--
pleted and successful. NIABS' budget does enable some
joint funding of R&D programs with textile companies,
and for the most part they are t~he industry's larger
firms who have been conducting business in some fashion
with the military for many years. Many textile com- i
panies have a corporate staff position to monitor
government work and stay abreast of technological
improvements that may have potential military
application.

D. Technology Trends 0

1o Textile Industry Response

Previously in chis report we have mentioned the restric-
tiors of low profitability and uncertainties of the cash
streams generated by publicly owned textile companies on
investments. These restrictions are alsol manifested in
the textile industry's response to chamges in tech-
nology. The trendL are away from shuttle :o shuttleless
weavings, more usage of manmade fibers, less energy
intensive fabric formations, energy eduction in
finishing and dyeing through processing a d changes in
chemicals, and wider widths.

183

,,, . . .-. , \ ./"

N / -



•"ile the textile industry is less labor-intensive than
ap-'arel, the technology trnnds are to reduce further the
labor cornponent. As the asset intensity increases,
product flexibility decreases. Recant interviews with
top rnanagers of textile fitras indicate if any signifi-
cant investments in technology will occur, they will be
in the yain formation areas. The first major overhauls
of technology have swept through the fabric formation
processes (primarily weaving). Now textile companies,
capital availability withstanding, are expanding their
technology improvements into yarn formation. The
environmental influences of dust reduction, minimizing
decibel levels, and preventing the introduction of
environmentally hazardous effluents/discharges have
forced many textile companies out of certain products
(100 percent cotton yarn spinning, vat and acid dyeing,
narrow shuttlecock looms).

Recently over 100 textile mills have closed in the five
major textile producing states as a result of the
recession, cechnological obsolescence, and workplace/
environmental regulations. L

During the period of 1977-1980 when the United States
retained a controlled price of domestically produced
crude oil and the U.S. dollar was relatively weak in
comparison to the Western European currencies and the
Japanese yen, a mini-boom in textile exports occurred, -

particularly in ML2 derived from petroleum. With the
strengthening of the dollar and the decontrol of petro-
leum, these attractive advantage, have disappeared.
This market decline has reduced the potential demand for
textile products.

In addition, continuing high levels of finished apparel
imports further reduce textile industry demand. Market
losses, lcw value in the public capital markets, and
high interest rates on long-term debt substantially
reduce the capital available for investments in new
technology. Still, the major textile companies are
reinvesting in new equipment. Fig.rr 22 and 23 show
that despite lower profitability than all manufacturing,
the textile industry has accelerated its expenditures on
new plant equipment, although at a lesser rate than all
manufacturing or other nondurable products.

L
As the majority of the production machinery being
purchased in this replacement of technology is from
foreign-owned companies, U.S. influence on the trend of
the technology is limited. Growth in textiles is taking
place in the less developed countries. A prime example
is the Peoples REpublic of China (PRC). This nation in

184



500

40 A4

30 ;All1 ManufaCt I ri4ntg

-4 20 
-

a a-

1965 1967 1969 1971 1973 1975 19717 1.979 1981

2.0 - um m i m

.8-

1.0

-.4-
16 197 1969 1971 1973 195 1977 !979 1981

Source: DOC, Bureau of Economic AnalysisAL
March, 1982

FIGURE 22. NEW PLANT AND EQUIPMENT EXENDITURES

* 185



6.0o

AllI flanufactu -in

Profits
as

Percent 4.00-0
2.0 ---

.ofNot: Sales"-

1 ,/

Tex-tile II .Products

1965 1957 ifti9 1971 1973 1975 1977 1979 1981 ..

Source: U.S. Army Natick Labs report of December, 1975, 73-50-CE '
American Textile Manufacturers Institute

FIGURE 2 3. CORPORATE PR.OFIT DATA.

1°o .



the last few years has become a potent source of 100
percent cotton products. Cotton dust standards do not
apply there. The technology being used uy- tae PRC is
not state of the art, but takes advantage of the labor
resource readily available.

"The trends in textile technology are evolutionary, as
"assets do last for over 20 years. Once a company

I -commits to a type of machinery, it cannot readily shift
its focus in a short period of time. The use of
shuttleless weaving is accelerating the movement to
product specialization. Plants dedicated to single
products provide the best competitor advantage in the
cut-throat commodity markets. Cutting price cannot
ensure a-i increase in demand. Demand is a function of
market forces beyond Lhe ccntrol of fabric prcducers.

Military requirements are slow in adapting to tae
evolutionary chang•i taking place in textile technology.
Industry is not all-med tbh luxury of idle capacity set
aside fcr sporadic military procurement. The recent
decision to let multiple year contracts for worsted
woolen GFM indicates the military has realized if it
cannot alter its specifications to match what industry

. -: is producing for the commeriavl market, it will ensure
that the remaining producers ":eceive enough production
to remain in business.

Because the existing specifications are perceived by
V industry as inflexible, it is difficult for companies to

determine where new technology would be applicable.
This is apparent from the example of widths in the 36-

V to 48-inch range with selvages required. Several years
have passed since the textile industry has had to shift
to 60 or more inches wide to remain competitive, but the
specifications for parachute cloth are only now being
...onsidered for changes to a different width.

Industry would like to play a larger role in applying
new technology to military requirements. To do so would
require flexibility from both sides. The government
product development process, and ultimately its
procurement process, must reflect the realities of the
commercial market in which the textile companies
operate. Continuity of demand and predictability of
orders are essential for planning purposes. With the
loss of product flexibility inherent in the newer
textile technologies, predictability of peacetime
procurement demand is crucial.
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* Technology trends are determined by factors beyond
Stextile companies control. Lack of a large cash stream

restricts investments to those that can achieve a return
greater than the cost of capital. The equipment manu-
facturers are the primary determinants of the form

Stechnology is taking. As these are primarily foreign
* companies, consideration of U.S. military requirements

is nonexistent. Government regulations induce less than
optimal technological choices to comply with environ-
mental/safety considerations.

Given that the changes in textile technology are evolu-
tionary, the military requirements should be able to
keep abreast of the resulting changes in industry
capability. Incremental changes are preferable to
radical demands in the heat of an emergency. The time
is now to improve and hasten the analysis of military
specifications in light of changes in textile technology
rather than waiting for a coatract to not be filled due
to lack of industry interest.

2. Apparel Industry Moves Slowly -

In contrast to the textile industry, few technological
changes have taken place ia the apparel industry. In
the last 10 years, radical alternatives to sewing fabric
into garments have been developed--stitches, seaming,
and molding. These alternatives remain laboratory
experiments. Automated production of apparel continues
to be limited to a select number of manufacturing
operations. As in textiles, those developing technology
for the apparel industry are not apparel manufacturers.
The changes have come from equipment manufacturers.
Only one sewing machine manufacturer remains with a&U.S.
pfoduction facility-Union Special. To fully equip a
pants plant would require multiple sources (off-shore)
of equipment. No single source (manufacturer) can do it
all, in-house.

The low margins and high labor intensity which charac-
terize the apparel industry do not provide the incen-
tives to make a move to radical technology. Any changes
have focused on reducing labot content (higher operating
speeds with new threads resistent to increased needle
heat; attachments that reduce operator movements; semi-
automated processes-pocket formation, button holing) or
better material utilization (computer-assisted marker
making; computerized cutting; cutting room incen-
tives).
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The de,;elopment of proprietary apparel products (process
related, not brand namne) is rare. The benefits of such
R&D investment would most likely be derived from the
equipment itself. Apparel manufacturers would not be
likely to do such development.

While the changes in technology in apparel have moved
very slowly (if at all), the alteration of military
requirements (-4a the form of specifications) have moved
even slower. Changes appear to be the results of the
Value Engineering Program (previously described) where
contractors offer construction and material changes to
enhance or improve the product.

This type of analysis belongs with the Natick Labora-
tories, not in a reactive role, but anticipating through

interactions with the apparel industry when specifica-
tions need to be changed. Any R&D which is caking place
is at the equipment manufacturer level. Apparel manu-
facturers are concentrating on product applications that
will generate cost savings or proprietary market posi-
tions. These manufacturers react; they are not pro-
active in developing new technology.

E. Robotics Applications

There are more than 100,000 industrial robots operational in
Japan, which account for an estimated 70 percent of all
robots in the world. A projection by PREDICASTS, INC. is
that by 1995 there will be 315,000 robots in operation in the
U.S.

There are no industrial robots in the U.S. apparel industry,
and less than a dozen true robots operational in textile
mills. There is tremendous potential fcr robots in both
industries, but the main reason they are not present is the
lack of . automatic fabric handling systems for sewing
processes.

Even in Japan the Ministry of International Trade and
Industry (MITI) will conduct a $60-million, seven-year pro-
gram to romote apparel robotization. The Government will
foot th. initial bill, with the hope of encouraging partici-
pation. oi apparel and textile manufacturers in later stages.

Robotics potential is best illustrated by the reasons Japan-

ese management favors them:

- Robots provide substitutes for skilled labor.

- Robots neither organize labor unions nor go on strike.
- Robots can work 24 hours a day if required.
- Robots can produce products of equal quality.
- Robots can contribute to cost reduction.
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Robotics applications in the U.S. apparel industry are being
considered. The entire topic of robotics was featured at the
1982 Bobbin Show, where representatives from three of the top
U.S. robotics companies discussed their product from se*veral
viewpoints. Given the low level of R&D spending associated
with the U.S. textile and apparel industrtes, it is generally
agreed that any major robotics application on research will
result from joint government/ industry programs. However,
there is no collective interest yet in the U.S. apparel or

textile industries.

Robotics applications in the textile industry are operational
for palletizing yarn spools. There is probably more direct
potential in the textile industry than apparel, where the
main issue is fabric handling and positioning. The textile
industry will most likely not fund any R&D for a generic
application, but individual companies may hire engineering
firms to assist in the design of a specific machine for a
proprietary task.

The next 5 to 10 years will see some attempts to apply
robotic technology to both the textile cud apparel indus-
tries, and any initial successes will provide the incentive
for mass interest. NLARS is in an excellent position to be
involved with early R&D work in robotics, as ultimately any
improvement to the mass production techniques for apparel
will benefit CIE product sourcing in the event of mobiliza-
tion. This is an area where NLA.3S should take the lead and
in conjuction with industry establish a direction for the

apparel industry.

F. Apparel Construction Alternatives

This topic is similar to robotics in that there is not imuch
combined industry support for joint efforts to improve these
techniques and make them available for standard garment
production. However, for NLABS' concern for mobilization,

* these alternative construction methods could be one important
aspect of obtaining mass-produced CIE items in the shortest
possible time frame, thus reducing the dependency and cost
associated with inventories.

These alternatives to apparel needle construction are basi-
cally stitchless seaming techniques, the primary ones being
ultrasonic seaming, gluing, and molding. The technology
associated with all three of these techniques is available in
the apparel industry, and activity relazed to these techni-
ques has occurred for almost 10 years.

- In 1974, the now disbanded Apparel Research Foundation
(ARF) of the AAMA, and Georgia Tech co-sponsored the
First International Symposium on Molding Apparel
Fabrics.
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In 1974, mattress pads we-e being manufactured totally
threadless by an ultrasonic cut and seal .system.

Japanese manufacturers In 1974 were to market ladies'
knit dresses which were completely constructed through a
molding process, patented by the Germans.

Direct spray garment manufacturing was patented in the
early 1970's, with layers of fabric sprayed onto a mold
and colors set with ultra-violet systems.

Molding of complete garments was considered a trend in
the early 1970's with patents on dresses and men's
slacks.

The state of the art, however, does not seem to have advanced
much beyond what appeared to be a very interested industry.
Whatever the reasons, the technology has not been promoted by
more than single companies who have deveoped proprietary
stitchless joining techniques. If a complete, or 85-percent-
complete, garment with exact fiber content controlled, with
different finishes capable of being applied to the inside and
outside, with stretch exactly where the designer wants it,
could be produced with a molded process and no degradation of
finished fabric properties guaranteed, one would think that
there would be certain detense interest and investment in
such a process. Again, NLABS is in a proper position to
encourage additional work in that area, through academia or
"independent laboratories, or research companies. The apparel
industry will most likely not take the initiative due both to
cost and the implications to the structure of the industry.

G. Five- to 10-Year Needs

1. Noawove Applications

Traditionally, nonwoveas have been used in industrial
and consumer markets for disposable products. The chief
markat entry advantage was as a replacement item having
similar performance characteristics with a lower price.
The proprietary product, PAMPERS', developed and mar-
keted by Proctor and Gamble, is the most successful
consumer product introduced in recent history. This
disposable baby diaper (with a nonwoven liner) annually
generates in excess of $800 million in sales for P&G,
"3re than any other single P&G product.

Industrial nonwovens are shifting their emphasis to
semidurable and durable applications. Geotextile fab-
rics for roadbed stabilization, erosion control, and
foundations are a rapidly growing market. In the safety
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market for protective clothing, nonwovens are making
noticeable advances. Nonwoven manufacturing as a
continuous process technology accrues Its major benefits
from long production runs.

The processes used currently are not new. The techno-
logy is well known with many adaptations of an evolu-
tionary nature taking place. Combining processes, as in
the spunbonded/meltblowns/spunbonded laminates, have
produced some very attractive performance characteris-
tics in new fabrics.

For manufacturers, the attractiveness of a market for

nonwovens will incorporate many characteristics:

Opportunity for proprietary products (presently in
finished goods primarily, especially consumer
products)

- Evolutionary product developments

- Long production runs

- Long lead times and predictable demand

- Performance specifications not defined in terms of
"fabric construction (i.e. warp/fill tensile
strength)

- Growth.

The aspect of growth is critical for considering a
market attractive for nonwovens. The technology process
is limited to the type of product that can be produced*
These constraints often restrict the type of munmade
fiber that can be extruded. Companies in the industry
must make asset purchase decisions as much as 36 to 48
months in advance of production. Market planning:
requires similar time frames. The production life of:
the assets can be 15 to 20 years. Without the prospect
of growth and proprietary product margins, it is diffi-
cult for publicly owned companies producing nonwovens to
commit shareholder money to markets.

Nonwovens are attractive for military needs for the
following reaso-s:

Rate of production is very high compared to weaving
or knitting

- Generally a lower cost-per-squara-yard equivalent
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Response time allows a reduction of finished goods
stock in anticipation of mobilization needs
(reduced budget requirements ard less product
obsolescence)

- Light weight.

However, nonwovens rarely appear as one of the textile
components in the list of items considered by this
study. Fusible nonwovens are a standard component in
tailored clothing, not utilized before to any great
extent in the military dress uniforms we analyzed. It
appeared in men's and women's all weather dress coats
for the Marine Corps. Nonwovens (fusibles) also were
included in neck tabs, hot weather sun hats, poly cotton
shirts, and an enlisted man's raincoat. With the world-
wide consumer acceptance of nonwovens in apparel and
tailored clothing, one wonders why its use Is so limited
in U.S. military clothing.

While the military finds nonwovens attractive, there are
several fundamertal dissymmetries that must be
addressed.

a. Military Requirements for Reliability and

Performance

Military ckothing and equipment are designed to
support the mission of the soldier, etc. For
combat-essential items the performance parameters
are very strict. The three categories-critical,
essential, and desirable-are especially applicable
for product characteristics. Nonwovens, by their
nature, are random fiber constructions designed to
achieve performance within a range. This range is
of such width to make nonwovens unacceptable for
most uses in the aerospace industry. For combat
missions, the reliability of nonwovens again makes
them less attractive. An area where nonwovens are
under strong consideration is in tentage fabrics.
The needs -met by tents and tarps are readily
defined and well known. Nonwovens offer fast
response time in event of mobilization needs for
tentage and tarps. Presently, large stockpiles of
tents and duck fabrics are required based upon the
experience from World War II and other more recent
conflicts. Demands for tents increase rapidly at
the beginning of a mobilization (for training and
initial field operations). Demand declines to a
replacement level long before the end of the con-
flict. With nonwovens, stockage levels would be
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reduced; the actual tents and tarps would be
significantly lighter in weight; the MW would
obviate mildew and flame-retardant treatments and
would "breathe," allowing moisture exchange with
the environment.

Another area where performance characteristics are
broad enough to consider nonwovens is in parachutes
used for air delivery of cargo (nonhuman.).
Presently, the military is conducting a study of
its requirements for air delivery. The Southeast
Asian conflict revealed the problems of airborne
replenishment of troops in the field where field
recovery of the parachute was not possible. The
air-delivery parachutes are designed for multiple
use. The nonwovens being tested have the advantage
of limited use (disposable in essence), low cost,
and light weight (more cargo per plane load).

Unf~ortunately, the military has not analyzed item
specificatfans for critical, essential, and desir-
able characteristics as they apply to the component
parameters. Were this available, industry could
efficiently discern multiple uses of nonwovens
meeting certain ranges of performance.

b. Specifications are Developed to Define Woven/Knit
Fabric Constructions

With this barrier, it is extremely difficult for a
nonwoven producer to anticipate opportunities for
product substitution, let alone product enhance-
ment. The nature of the nonwoven technology
described earlier requires performance descriptions
as attributes, not woven fabric performance des-
criptions. Military procurement is not designed- to
encourage product evolution. Once a specification
is in place, getting changes approved is a lengthy
process. The Value Engineering Programs, adminis-
tered by the DCAS, allows current contractors for a
specific product to offer Suggestions for improve-
ments in an item specification (material and
construction). A company not involved in an item
or with the procurement system is virtually, pre-
cluded from influencing a specification change.
The Natick R&D Laboratories do offer an entry point
for new products. H~owever, limitations of budget,
mission, and existing priorities can reduce the
attention NLA.BS is able to give companies with new
ideas.
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NLABS could be instrumental in redefining perform-
ance in specifications in two critical ways:

(1) NLABS could assign discrete aspects of product
specification to achievement of the items'
mission.

(2) NLABS could define performance by attribute
rather than construction description. This
would open up consideration of alternatives
which meet the performance criteria. Non-
wovers are a different construction with dif-
"ferent tests valid for proving performance.

c. Inconsistent Procurement Process for Predicting
Volume and Longevity of Contracts

DPSC is restricted in most cases to contracts of ."

less than ove year. Volumes are not projected
beyond four qarters. A potential contractor of a
nonwoven fabric would be unable to ascertain from
DPSC what the historical consumption of certain a
textiie components had been. In fact, one company
interested in supplying a new fabric for tentage
was unable to find out from DPSC how much tentage
material was 'being procured. This reflects the
continuing problem mentioned many times in this
report. Planning appears somewhat outdated, j
reflecting needs and missions from the past. The
level of detail goes to the end-use-item level;
whereas consideration of the process chain is only
done when components are GEM. This situation makes
it almost prohibitive for a potential nonwoven
contractor from considering offering a substitute
for a woven/knit product. His suggestion will be.
Judged by woven/knit specifications. He will not
be able to find out what his potential volume might
be. He will not receive any special consideration
for his product development efforts-all contracts W'
are competitively bid. He may be precluded from
of fering his product through response to a bid
because he may be too large a company. These
issues do consider the basic understanding of NLABS
R&D responsibility and DPSC acquisition.

Certainly, a producer with the prediction potential
inherent in the nonwoven process would need to plan
his production in advance. This is effectively
blocked by the short-term focus of DPSC procurement
cycle. Frequent.ly, contracts for GFM vary radic-
ally from one year to the next. Historical analy-
sis would provide a reliable estimate of the basic
GFM fabrics purchased, on average, year to year.
This lack of continuity is one of the most serious
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drawbacks mentioned by the limited numb_-.r of tex-
tile mills even considering doing work for the
Government. Continuous process techno~logies pro-
vide benefits from continuous operation. The dis-
jointed procurement process actively works against
reap~ing the benefits of nonwovens.

d. Specification Limitations

Government Procurement Regulations prohibit the
inclusion of a brand name product in a specifica-
tion (all descriptions muxst be generic). This is
of particular importance for understanding the
limited role nonwovens are playing currently in
military products and why they may be restricted in
the future. The R&D expenditures of nonwoven pro-
ducers are foci'sed on evolutionary changes of
existing products-product application. Dollars
usually flow from annual budget cycles. Corporate
consideration of investments in a market possibly
over a imultiple-year period require believable
estimates of potential volume, substantial margins
to cover real-time development costs, and longevity
of product appeal. These three criteria are not
met by military product needs.

Support of substantial margins comes from some form
of exclusivity such as proprietary design, but the
specification process seeks to deny a contractor
these substantial margins. Thus, a contractor
becomes involved in consideration of supply of a
military need from the point of view of "least
disruption--minimal product alterations" as the
military needs would be a distant second to the
commerical product opportunity which sparked the
initial R&D efforts.

Taking the case of developing a nonwoven product as
a protective garment to be used in chemical war.-
f are, one readily perceives the problems in indus-
try taking a lead. The mission would take serious
evaluation by each combat branch of their services.
Then these missions would be translated into a
format of evaluation for materials, utilizing past
experience. Amounts to be required would not be
known. A nonwoven producer may become very frus-
trated with the slowness inherent in the Govern-
ment's decision-making process. As a contractor's
planning process follows the dictates of the
commercial market, he cannot prudently delay asset
discussions because the Government can't reach a
conclusion.
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Shifts to a nonwoven could remove the need for
contractors of the material being replaced. These
contractors, by virtue of the political system's
interaction in the procurement process, could delay
the decision or seriously alter the specification
to include provisions for -either-or".

Uncertain returns, laL ted volumes compared to the
commerical bmarket, lack of continuity in procure-
ment, and viability to protect proprietary posi-
tions indicate nonwoven- -ill have minimal impact
on military requirements. 1!7.-

The problems lie with the Government system itself,
Until these problems are solved or substantially
reduced, product substitution from existing lines
will be the dominant role for nonwovens, The
growth of nonwoven applications will soon illus-
trate their flexibility and cost effectiveness for
military consideration, but the industry will not
be eager to become involved with military specifi-
cations without substantial prccedural changes.

2. Improved Fiber Usage

The next 10 years will bring developments in specialty
high performance fibers, many of which will have mili- L
tary applications at some stage of development. NLA.BS
will continue to search for improved fiber constructions
for chemical protective clothing and poasible laser
protective garments. NLABS should not expect any new
manmade fibers, as textile companies do not spend R&D ...
for pure research as much as for applications research. I.
NLABS is in a position, however, to take advantage of
R&D conducted by other government agencies, such as
NASA, in conjunction with fiber companies, remembering
to establish specification demands that will derive the
maximum capacity from industry.

In this regard, NLABS' role should change from an agency
that reacts to external requests far new or improved
products to an organization that works constantly with
industry to increase the capabilities of fibers and
fabrics available for military use. NLABS has no
counterpart organization and also has no charter to IL
necessarily be reactive. NLABS has demonstrated some
efforts in this area through issuance of improvements
required for products or textiles.

3. Apparel Mass Production

The next decade will see some attention to the alter-
native construction techniques described earlier. If
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the initiative is not taken by the U.S. apparel indus-

try, robotics and stitchless seaming will have an impact
on the industry through imports from foreign countries.
which have made a commitment to mass production of
apparel items. Many countries do not enjoy the same
laboc and industrial "givens" on which our industries
are based, and the countries' incentive to increase
market share may lead them to utilization of these
alternative methods.

It may be that none of these techniques will aver
attract the apparel community because of perceived loss
of fashion flexibility generated by today's fabrica-
tions. However, the case can be made that NIABS is not
in the business of following fashion and can, therefore,
take that initiative and pull the industry into accep-
tance of some or all of the improved mass production
alternatives. To do this, NLABS budget for IPL R&D
requires considerable upward adjustment.
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VIII: CONCLUSIONS AND RNC OfMKEMTIONS

In the process of research for this study, KSA has become aware
of numerous activities having an impact on the entire management
of textiles, clothing, and eq~uipment by the military. Before
study conclusions and recommndations are presented, these
activities will be listed, partially to illustrate the complexity
of dealing with total mobilization considerations for textiles
and clothing. KSA is convinced after this total review of the
current system, that steps are being taken by the Army to improve
the overall commodity control of textiles and apparel, and most
importantly that NLAJBS occupies a unique position both with
respect to time and organization to have a significant impact on
the preparation of the textile and apparel industrial base for
the next mobilization.

A. Actions Prior to Study

1. Kennedy Report Versus Industry Involvement

As part of the comprehensive approach taken by this
study, weinvestigated past projects, studies, and other
analytical efforts done in this and related areas.
There are obvious benefits to be garnered from not
duplicating valid research in investigating issues
relating to industry capability to meet national defense
needs.

A pioneering effort in addressing the issues relating to
textile and apparel industry capability was done by Dr.
Stephen Kennedy at the conclusion of a long career with
the CIE area of the Natick R&D laboratories, spanning
three major conflicts in his service to the military
procurement system. 7

Dr. Kennedy used historical data to project what might
be industry problems in the future should another mobil-
ization be required. Having lived and worked through
the three conflicts used as the database for his analy--
sis, Dr. Kennedy could bring his personal insights to
his toco-mndati -ons. However, given the limited time
available to Dr. Kennedy in completing this "first of
its kind" analysis, the textile and apparel industries
were not able to provide the breadth of assistance to
Dr. Kennedy they would have liked.

Consequently, the industries addressed in the report
were surprised by soize of the conclusions and recommen-
dations of Dr. Kennedy's report. This study generated
significant interest on the part of Congress, DoD, and
the textile/apparel industries. The present study is a
direct result of the effort begun by Dr. Kennedy.
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This study was more comprehensive in scope than Dr.
Kennedy's, as it utilized extensive industry participa-
tion. With the adequate time frame, substantial
resources in both Government and industry were tapped.
However, the sheer magnitude of textile related CIE
items necessitated using a .ample generated by NIABS to
analyze against industry capability. The conclusions
and recommendations to follow are a consensus, and
should be updated through timely monitoring of the
industries involved. The capability of an industry to
respond to national defense needs is dynamic and it
should be factored accordingly into mobilization bare
management.

As changes take place in technology, fibers, processes,
and industry structure, the conclusions to follow will
change, just as changes took place in the nine years
since the completion of Dr. Kennedy's study. Having the
extensive industry cooperation, we believe our recomen-
dations assess needs for the next 10 years in the .7.
ability to meet national defense needs.

2. DOC Study on U.S. Textile Machinery Industry

The Department of Commerce connissioned a study of the
U.S. textile machinery Industry to improve this indus-
try's domestic and international Q-,wpetitive position
within a five-year period and to increase the industry's
viability (as a provider of employment and technology).
This analysis was completed in 1980.

Briefly, the study concluded that the U.S. textile

machinery industry had declined precipitously in the
last 20 years, abdicating its former position of
technical leadership and trade reputation. Loss of
domestic markets has occurred to the extent that no
single domestic mill uses 100 percent U.S.-made
equipment. (See Figure 24.)

Causes cited for this decline include lack of product

development and technological innovation; absence of
dynamic managerial and engineering talent; foreign
aggressiveness (with government support/subsidies) in
key machine sectors both technically and in export
markets; and U.S. government policies and regulations
that have contributed to the noncompetitiveness of the
U.S. industry.

The overall assessment was not optimistic. Without
immediate direction and help, the study felt that the
survival of the U.S. textile machinery industry was
questionable. In reaction to the projections of the
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study, the American Textile Machinery Association (ATMA)
has sought to Pdapt to the foreign penetration of the

go U.S. domestic markets. A significant proportion of the
new textile machinery being installed today in the
United States is of foreign orioin. Since it will take
three to five years for current conceptual developments
to reach commercial fruition, the U.S. industry is being
encouraged to focus its efforts on those areas where it
maintains a viable position, i.e., dyeing and finishing.
The scarce resourcec should not be squandered in
attempts to continue competition in areas dominated by
foreign manufacturers-primarily shuttleless ueýving and
spinning. (See Appendix DD.)

SFor assessment of the textile machinery industry's
"capability to respond in a mobilization, the ATMA
includes all domestic plants owned by foreign textile
machinery manufacturers. In essence, ATMA has accepted
into its association these companies as their domestic
production does provide jobs and continued viability of
the industry (although not U.S.-owned).

j Our study found the DOC analysis educational and did not
find evidence in the last year to alter materially its
conclusions and recommendations. Survivability remains
the focus for domestic machinery manufacturers. Though
the primary DOC recommendation wes for the U.S. machin-
ery industry to develop and expand markets in developing
nations, the magnitude of this objective Involves a
coordinated effort by the entire industry. AIMA is not
in a position for many reasons to spearhead such a com-
prehensive marketing operation, though they are prepared
to commit resources toward that end.

I 3. Other actions that occurred prior to this study and have
also been mentioned in the body of the study are as
follows:

- ,CACI Study which highlighted the shortcomings of
the present commodity management control system for
textiles and was instrumental in the establishment
of the CMO-CIE at DARCOM.

- ARF work in stitchless seaming techniques, which
brought to light significant technology associated
with these methods and generated initial interest

3 within the apparel industry.

"B. Actions Taking Place

1. DARCOM Clothing office has established the CMO-CIE,
started in early 1982, which will have a significant
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impact on how the entire system, of which NLABS is an
integral part, will function in the near future.

2. TSARCOM Mobilization Study for Aerial Delivery Equip-
ment was requested by DA in an attempt to establish for
the first time since late 1960's some reasonable
txpectations of aerial delivery equipment demands for
mobilization. This study has obvious signific,1 x~t impact
on the overall commodity management of parachi!.te textile
components, a direct function of DARCOM and DPSC. The
present system of logistical planning for aerial
delivery equipment is inadequate and not based on
current contingency planning. (See Table 60 and 61
stockage and demand numbers, plus estimated parachute
cloth production.)

3. House Appropriations Committee (HAC) Study on Clothing
and Textile Procurement Policies was generated by a
Congressman who received a document submitted to the
commander of DPSC by one of the AAMA subcommittees. The
document contained information from the apparel industry
relative to the management of the current procurement
system for clothing and equipment.

4. DA Study on Training Base Capability is directed by
TRADOC and intended to determine the actual capability
of TRADOC installations to train Army personnel in a
mobilization situation. The results of this study may
be very revealing when compared to DA training
requirements established for TRADOC.

5. DoD has interest in reducing depot stockage levels.
This interest is at the highest level in reducing
dependency on war reserve stockage of all commodities
due to costs, item deterioration, obsolescence and
logistical constraints. This gain represents a critical
element in NTABS planning for R&D in the next 5 to 10
year time frame, where there will be opportunities to
consider alternative apparel constructions.

6. ASTM has made efforts to incorporate test methods and
product standards to military procurement items. An
ongoing effort by ASTM will publish support from DoD to
encourage this trend and reduce proliferous military
specifications. Again strong implications exist for
both Natick and the new CMO-CIE office at DARCOM, both
of whom should take the initiative to cooperate with
industry.
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7. DoD interest in logistical determination-reference to
the Army Logistics Agency, (ALA) at the Pentagon, which
has established a sophisticated (and clas~sified) com-
puter model for war-gaming the next conflict completely
in terms of logistical planning and support. Clothing
and Individual Equipment (CIE) represent one of the 28
logistical "war stoppers" employed at 10-day increments
to determine sustainability and criticality levels.
Both that agency and this study have implications on
NLABS' ability to interface with defense planning and
logistical considerations for CIE.

C. Conclusions

1. Comprehensive, Coordinated Planning of M4ilitary Clothing
and Equipment Requirements (in Peacetime or Mobiliza-
tion) does not Exist Within or Among the Five Services.

*Services show lack of consideration of requirements
of industrial chain to produce combat-essential
finished goods.

*There is an absence of "Bill of Materials" for
consolidation of component materials needs.

* Minimal coordination among services causes duplica-
tion of R&D facilities.

* Planning horizon for CIE is one fiscal year Aocusing
on aggregate dollar amounts, not unit volume.

e No data are readily available for tracking historical
demand of all defense-related clothing and equipment
requirements to forecast need.

2. Military Clothing and Equipment Requirements do not
Reflect a Significant Demand on the Textile or Apparel
Industrial Base.

* Military is less than five percent of current U.S.
fabric/apparel production; negligible proportion of
the textile and apparel industrial bases.

* In spite of the above fact, significant shortfalls
occur in procuring military items.

* Use of peacetime procurement to facilitate social
goals restricts contractor base of military
production experience.
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3. Certain Textile Products or Processes Involved in
"Military Demand may Present Problems for The Textile
Industry Under Full Mobilization Conditions.

Potential problems:

* Sole source proprietary fibers;

"* Very heavy ducks used in tents, tarpaulins, and

vehicle upholstery;

"* Finishing processes and chemicals (FWWMR, Ii

specifications, colorfastness for dress uniforms);

"* Fiber producers of proprietary fibers are developing

contingency plans to handle a rapid escalation of
production;

" Substitution of nonwovens for heavy ducks and non-

personnel related parachutes;

"* Off-shore sourcing of several raw materials is used
in specific military finishes for

-colnrfastness

-fire, water, weather and mildew resistant
-FR

"* Specification adjustment is expected response by
producers to a rapid increase in demand.

4. Clothing and Textiles Require More Centralized Commodity
Control to Improve the Industrial Base Response and

Expand Interest in Kilitary Production.

a A centralized control would improve:

-industry awareness g
-- need identification (from services)

-product design
-performance monitoring (individual service)

-long-range planning
-environment of trust and cooperation

e Textiles and apparel are strategic commodities.
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5. The Development Process of Clothing and Equipment Speci-
fications and Procurement Inhibits Efficient Product
Improvement.

e Primary agency does not initiate activities.

e Budget limitations restrict response to requests.

* Administrative intricacies frustrate industry
participation.

* Lack of incentive to initiate product improvements
causes next war to be fought with clothing and
equipment designed for the last conflict.

o Coordination is hindered by systemic dysfunctions.

6. Production Specifications are too Restrictive. Lacking
Identifiable Relationships Between Product Component
Requirements and the Item's Critical, Essential and
Desirable Characteristics.

7. Textile and Apparel Industry R&D is not Related to
Responding to Military Requirements. Specific Projects
will be Undertaken Under Paid Contract through Govern-
ment Initiation.

8. Natick Labs Should Become the Central Coordinating
Agency of all Department of Defense Clothing and Equip-
ment R&D with Control of Allocations to Provide Maximum
Resource Utilization Benefits.

D. Recommendations to DoD

I. Consider Procurement Process Changes to Expand Military
Production Experience in U.S. Apparel Industry.

Alter the procurement eligibility requirements to expand
peacetime military production experience to include
companies that can bring substantial capacity to bear in
response to a military need. The present system
involves several contradictions to the goal of develop-
ing significant industry capability to respond quickly.

The system is to reflect these sugggested goals:

* build a broad experience base representing
sufficient capacity to meet projected mobilization
needs;
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o maximize short-term production potential through
carrent contract familiarity with military clothing
and equipment items;

o reduce present risk of apparel industry's lack of
familiarity with military specifications;

o emphasize involving apparel companies that repre-
sent capacity to produce specialty clothing and
equipment products that have a large mobilization
requirement.

It is critical for DoD to achieve access to a larger
portion of apparel industry capacity. In textiles,
present fabric contractors represent some of the largest
textile companies in the U.S. Thus, the capacity and
production experience problems are of less concern.
This is not the case in apparal. The restrictions of
the size of the company allovef! to bid, short-term
contracts, and lack of procurement continuity have kept
present contractor experience in the apparel industry to 6-A

150 to 200 firms, the majority of which focus almost
entirely on military production.

2. Increase Utilization of ASTH Standards in Military
Clothing and Equipment Specifications.

This includes test methods and products. Industry
benefits by having a recognized standard applicable not
only in commercial markets, but also in military produc-
tion. This standardization will provide a coumon entry
during the rapid production assimilation required in a
mobilization. It will also make it easier for nev
contractors to participate in the military procurement 3.
system, reducing the barrier to entry present in a
separate set of Federal standards.

The implementation of this recommendation begins with
NLABS' development of an item specification. ASTM
standards should be used. To assist with the transition
from separate Federal standards to ASTH, both applicable
sets would be allowed, phasing oyt the Federal set over
time. Currently, ASTM test method standards could not
be substituted completely for' Federal Test Method
Standards in the GSA document No. 19LA.23

However, expanding ASTM standrrdsl by incorporati-.n into
product specifications would lend ýcredibillty. Arnther
industry benefit of such a progra• would be in product
quality and performance differenti, tioi Against ^ recog-
nized level of achievenent. A ditiona-ly, domestic
apparel industrial products vi th re ogrized ASTM quality
standards may have more warkeL ap ea' than imports not
bearing equivalent production standards.
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3. E::-and rrnd Accelerate the Co:mercial Item Description
(CTD) Prc:ram.

A quick response to military Clothing and Individual
Equipment (CIE) needs in a mobilization is required.
The situation of having military specifications and
commercial products with nearly identical performance
characteristics is illogical. The CID program needs to
be brought forward to the inception of a CID item
specification. This is a role for NLA3S to perform in
maintaining clo3e relationships with industry, testing
available items for applicability and reviewing current
specifications for revision to rationalize them for CID
opportunities.

rhis program has begun with several items under consid-
eration, but the speed of this effort is not a function
of industry response since the products are already
commercially produced.

4. Improve and Expand Industry Participation in Development
of Military CIE Items.

Through early inputs from industry, NLABS and other
specification writing agencies can tap the broad
experience base of the textile and apparel industries.
Future procurement and mobilization planning problems
would be reduced significantly is a result. Sole-source
suppliers for compone.its can be avoided by better
understanding evoluticnary changes in requirements that
do not impair combat performance but open up large
capacities to respond. This must happen at the early
stages of CIE item development. Rather than industry
providing suggestions after *he fact, call upon them at
the beginning. The limited Aize of the military market
does not encourage industry activity independent of
government initiation. This is particularly true with
respect to the apparel industry, where such a small
segment is involved with military contracting.

5. Expand Nonwoven Consideration to Include Equipage
Items.

Equipage items involve assembly/fabrication processes
requiring special needles, sewing machines, and attach-
ments. The available capacity in plzce is limited in
its ability to rapidly expand production in a short-term
mobilization denaixd sequence. Shifting a strong product
applications program using norwoven replacements for
textile components iczuld provide alternatives in item
fabrication. These res',ts may indicate opportunities
tor item formation through molding.
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Nonvovens used in a molding process for non-life-and-
limb equipage ltems would have the benefits of a rapid
response in large item volumes; attractive weights-to-
strength ratios; and resistance to mildew, flames, and
moisture. This program would be administered by NLABS
looking f or any application in equipage for nonvovens.
The first step is analysis of all specifications for
non-life-and-limb items for substitution opportunities.
The nonwoven industry has technology that is applicable.
The burden of responsibility lies with NLABS to work -
with industry in developing these synergistic opportu-
nities.

It is understood t ant nonwoven activities generated by
NLABS are in process for some aerial delivery and
tentage considerations. These products are obvious for
consideration as their requirement for significant
textile usage impacts on industry response time. The
same response time is the key factor for expanding
consideration to small and noncritical articles of
individual equipment. All items should be included in
initial consideration, with appropriate industry
participation.

6. Provide Government Sponsorship of Joint Research on
Stitchless Joining and Molding.

The technology for stitchless joining and molding has
been available in prototype form for several years. It
has aroused limited interest in the apparel industry, as
this approach represents a revolutionary shift from
current practice. Government sponsorship for a product
(military CIE items) that is seen as low risk by
manufacturers would be instrumental in developing IL
awareness of the process and its potential.

The military would be able to field-test items in a
manner industry cannot readily duplicate. A large,
brand-name producer would hesitate risking consumer
dissatisfaction with a revolutionary concept. The L
military market would insulate manufacturers frow this
risk. As the technology was proven to be effective, it
could be included in specifications. The broadened
experience base would foster gradual acceptance in the
apparel industry. This would provide a substantial
boost in response turnaround time for this labor-
intensive, fragmented industry.

Though the technology is available, not a significant
portion of the apparel industry is oriented toward mass
production through loss of fashion flexibility. The
benefits for mobilization planning far outweigh the L
losses to the industry.
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7. Reorient GFM Procurement to Focus on Those Textile and
Related Materials Critical for National Defense.

Feacetime procurement eligibility restrictionp should
not be the de facto guideline for the GFM program.
Short-term contracts, lack of procurement continuity in
quantities, and noninclusion of critical items have all
contributed to the problems with GFM. Matching
mobilization needs with appropriate units of industry
capacity (both textile and apparel) would alleviate many
bottlenecks. Ultimately, the adjustments must be
reflected in the material and CIE item specifications
themselves through critical reevaluation by Natick Labs
and other authorities.

Matching long-term contracts for GFM with industry
contractors having sufficient capacity to respond would
reduce th. costs associated with dtorage of materials,
deterioration of inventory, and product obsolescence.
As much consideration given to dress uniform fabrics as
GFM should be extended to those fabrics involved with
critical items of CIE. Those fabrications which repre-
sent no problem from either a production or capacity
standpoint should not be made GFM, but planned producer
procedures should continue.

One questions the inclusion of fabric for dress uniforms
in the GFM program. Dress uniforms, by definition, are -
not combat-essential items. In a mobilization, industry
resources would not be focused on providing thesa desir-
able aesthetic items. In peacetime, however, these
fabric specifications require special dyeing properties
that involve commitments by some finishers to consider
only military contracts.

8. Adjust Procurement Process to Include Long-Term
Contracts for Appropriate Apparel Items.

The first step in implementing this recommendation is to
develop an historical database relative to demand for
military clothing and individual equipment items.
Obvious items would appear suitable for long-term
procurement planning. A long-term contract would
encourage industry interest in matching production to
military requirements.

The present eligibility requirements for bidding contra-
dicts the potential advantages of this recommendation.
The set-aside programs ignore mobilization planning,
focusing instead on short-term peacetime benefits. The
concept of using small apparel companies does not
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contribute to increases in industry capability to
respond to military needs. To participate in the
program, a company must; be a going concern, producing an
item similar to the one in the contract up f or bid.
This restriction does not increase domestic employment.
At best, it shifts employment from one producer to
another. Only 150 to 200 firms out of nearly 15,000
supply the bulk of military CI.Z. The restrictions on
size work against efficiency.

To achieve th~e benefits of long-term procurement -

contracts in apparel, a reevaluation of the set-aside
program must be undertaken. It is our opinion that f ew
of the major concerns currently expressed by the apparel
industry segment involved with government contracting
would materialize. The flexibility' and improved-
response to mobilization needs heavily favor such a
restructuring of the set-aside program.

9. Increase Industry Contributions in Specification
De'velopment to Avoid Dependency on Sole Sources for
Fibers.*

Sole-source dependencies presently exist in some
critical CIE items, which seem to indicate development
of a specificatiton in the absence of broad industry
,articlpation. This appears to be a problem at the
NLABS level, where mobilization concerns must demand as
much attention as meeting peacetime procurements.

Move thorough fiber industry participation combined with
determination of relationships between CIE item specifi-
cations and their critical, essential, and desirable
characteristics should open up opportunities for broader
supply capacity of selected fibers.

Using a sole source fiber supplier without full aware-
ness of the projected mobilization needs or the capacity
available to meet these needs is inadequate planning.
NLABS and other specification-creating agencies should:

* Request a projected mobilization unit volume from
appropriate DoD Operations P~lanning (OPLAN) offices
f or items under consideration.

* Canvass the fiber industry for probable solutions to
the performance characteristics needed.

* Select a range of standards to ensure capacity in a
mobilization.
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e Use the IPPS of DPSC to develop planned producer
agreements with several suppliers.

The present exposure to a possible lack of capaci:y for
sole-source fibers is one developed by the specification
creating agencies themselves. This is a planning
problem which can be corrected at the R & D level of the
procurement chain.

10. ExPand Military Participation in Research Activities
Sponsored or Conducted by Academic Laboratories.

These laboratories conduct not only industry-funded
research in state-of-the-art process and product appli-
cations, but also do pure research in fibers, fabric
formation, and garment construction. They bring the
stimulation of new concepts, ideas, and approaches
generated by a constant stream of graduate students.

The military would benefit from the obvious synergies of
such a relationship. It would be the responsiblity of
NLABS to assess present military CIE items for opportu-
nities to incorporate state-of-the-art developments. L

Academic laboratories, having strong ties to industry,
would be catalysts for blec~ding industry interestl and
capability with military needs. An atmosphere of watual
trust must exist to facilitate the flow of ideas. The
academic setting is suited for this purpose, and NLABS
would not be required to indicate any preference toward
specific industry ideas by dealing through academic
institutions.

11. Develop a Comprehensive Understanding of all Military
Products Dependent Upon the Textile/Apparel and Related
Industries.

In the course of this study, we were unable to obtain
from the multitude of procurement authorities a compre-
hensive listing of products including textiles. Coase-
quently, the study used a representative sample of
combat essential and dress CIE developed by the Natick
Labs. The sample considered only a few vehicle-related
and air-delivery items. It is unclear if DoD presently
could respond to the question, "How many parachutes, of
what configuration, are presently procured and would be
required in a mobilization?"

This indicates the need for a noD-wide centralized
commodity control for textiles. Using fragmen:ed end-
use items totally ignores the need for long-range
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t.,ic planning for the vc:mponents needed to produce
t>' ittI.• n Tis is a aeriou. Iflaw in mobilization
) I" relative to industry capabilities. This
r-1;iiro:-a,•t is reco::mended to involve the entire Defense
,•y:icn to avoid duplications ot product specifications
and to provide a simple source for mobilization planning
relative to textiles and apparel. The Army has made a
very positive step in that direction with the establish-
mtnt of the C?.O-CIE at DAPMCOA.

12. P-lon a Contrnl Data Base for Unit Allowances on all
•!tary CL 1t -•Ir I rcliudinv Aerial Delivery, Tank, and

Anto;lotive Comm::and Items.

This tas3k begins with inclusion of all components
prom;onntly classified as CFM on the IPPL for combat
ess.ontial ..ters, Having a central data base on unit
allowances gives the centralized commodity control
function the necessary information to develop mobiliza-
tion needs. The IPPS of VPSC would. take these projec-
tions of all materials and match them with industry
capacity through pLanned producer agreements. At the
present, lack of capacity to aet CFM needs in a
iimobilization would be unknown.

The unit allowances would be for planning purposes.
They would not be used to circumvent the benefits of the
co-:petitive bidding process for awarding contracts.
Awareness of possible capacity problems combined with
con-stant re-evaluation of CIE item specifications will

r''c/vide an efficient utilization of procurement
re:ources as we.l as offer the most suitable producte of
•_nbat use.

.iin, this effort sbculd be directed to the entire DoD
textile commodity systam, incorporating all items to

s!;ist in pro-jorcting, mobilization requirements,

13. -m'nd thu IPPT, of TPPS to Include all CFM for Mobiliza-
ti':n CI 'E.

This adds a critical dimension lacking in the present
system, one which deals only with end-use items or GFM.
The fabrics listed on the IPPL should be those identi-
fled as required for combat-essential missions. lrclu-
sion of dre-ms uniform fabrics, items to be dropped in a
tiobtiz Iation emergency, is not part of the mission to
p-r,,olre, ldus;try for responding to milita7y procurement
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Use of a Bill of Materials concept, coupled with unit
allowances, would facilitate compilation of aggregate
demand from all combat-essential CIE items for textiles.
These amounts projected for mobilization scenarios, over
time, can be matched to industry capability.

14. Reduce Duplicate Specifications Between DPSC and GSA for
Identical Items.

Where GSA has a CID specification for an item identical
to a military specification, combi~ning the two, with the
preference given to adopting the CID, would allow larger
orders to be placed, g-nerating increased industry
interest. An evaluation uf GSA CIDs should be done to
find items applicable to military use. Where appropri-
ate, these CIDs should be adopted by DLA'1s procurement
agencies.

The inefficiencies of muultiple small contracts can be
removed by elimination of duplicate procurement
authorities for identical items. There is overlap of
contractors for GSA and DPSC procurements. GSA has the
authority for production of Federal specifications for
clothing and textiles, and NIABS is involved with many
of the provisions in those specifications already.

GSA has been more involved with CID activities than
specifications in recent years, and integration of GSA
and NLABS for specification purposes would give more
emphasis to the CID program.

15. Update and Estalilish Complete Replacement Factor
Documentation for all Combat Essential Items (All
Services).

In this study, many of the combat-essential items of CIE
used in the sample did not have replacement factors.
Those having replacement factors involved judgments
based on txperience in World War II and Korea. As
specifications are developed with new materials, these
replacement factors must be updated to keep mobilization
planning current.

Lacking replacement factors ensures inefficient utiliza-
tion of procurement dollars in inventory, inappropriate
levels of stock, and errors in planning for deployment.
CIE is one of 28 critical logistical components for
mobilization planning. It must include accurate rates
for replacement to have sufficient quantities available
to support the combat/training missions of the services.
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In mobilization emergencies, scarce production resources
need to be focused on those CIE items most in' need.
Dissi1pation of those .,resources producing unneeded
quantities of CIE items due to a lack of replacement
factor information need not occur if effective planning
is done now. The replacement factor exercise should be
coordinated as part of a centralized commodity control
operation.

16. Consolidate all DOD CIE R&D Activities at NIABS,
Combining all Military Services Laboratories Under a
Central DOD Authority. Such an Operation Would
Coordinate R&D Activities with Industry..

This revised and expanded mission for the Natick
Research and Development Laboratories places mobiliza-
tion planning and military CIE ite~m development above
parochial service interests. NUABS currently has the
largest facility, budget, and experience base to conduct
research and development activities for CIE. Its
recognized ability in this area is utilized by many non-
military related government agencies.

For DoD to implement effectively its expanded mission
would require a commitment by DoD to consolidate its
multitude of research and development efforts in the CIE
area. The extent of research and development duplica-
tion is unknown as all requests to document funding of
CIE research and development in the other areas of DoD
were unsuccessful. A critical aspect of this consoli-
dation is -NLABS' taking a very active role in
cooperation with industry in the CIE item development
chain, getting inputs and suggestions prior to the
creation of a specification.

A consolidation would reduce the duplication of both
testing facilities and personnel. The dress uniform
items would be better managed as well, even with service
differences. Such a consolidation is also a reasonable
extension of the recent incerest in CIE as evidenced by
the changes to the Clothing and Evalu.ation Board and the
establishment of CIE commodity control at DARCOM for the
Army.

17. Evaluate the Contributions of the DCAS and the AAFES
Organizations in Diveloping an Industrial Capability to
Meet National Defense Requirements.

The rules of the AAFES and the DCAS in managing the
textile/apparel industrial mobilization bases are
unclear. In its regional format, DCAS seems a duplica-
tive administrative level for determining contractor
compliance and performance for CIE items. The f inal
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decisions are made by agencies at 9PSC, NLABS, etc. The

existence of the SBA Certificate of Competeace program_
renders the pre-award survey almost superfluous. The
apparel industry questions the ability of DCAS regional

auditors' ability to evaluate a contractor's capability

in a brief plant visit.

Consolidation of evaluation is the logical choice,

including the VEC program. Having a separate procure-
ment process for optional uniform and equipment items of
slight difference from military specifications for AAFES
does not contribute directly to improving apparel
industry capacity committed to military production for

mobilization products. None of the AAFES procured
clothing items would be required in a mobilization
except for new items entering the system and not yet
involved in a full production program.

This document reports research undertaken in
cooperation with the US Army Natick Re-

search and mevelo Command under

Contract No. AL•nOe7/-(•2 and has

been assigned No. NATICK/TR- /.U3
in the series of reports approvedfor publica-
tion.
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